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These papers, being the property of the American Medical Asso- 
ciation, are not released for puhUcation. They are here printed 
solely for the use of the members of the Section on OphtTuUmology. 



TO THE MEMBERS OF THE SECTION ON 

OPHTHALMOLOGY 

OF THE 

AMERICAN MEDICAL ASSOCIATION 



In presenting to the members of the Section on Ophthalmol- 
ogy of the American Medical Association printed copies of the 
papers accepted for the Section program for the session that is 
to be held in Chicago, June 2-5, 1908, the officers and executive 
committee are continuing a progressive feature which proved 
so satisfactory the last two years. 

Members are reminded that the following rules have been 
adopted : 

1. No paper will be formally read at the session, though each 
essayist will be allowed not to exceed five minutes in which to 
close the discussion. 

2. The member formally opening the discussion of a paper 
will be allowed not to exceed ten minutes, and subsequent 
speakers five minutes. 

Members are, therefore, respectfully asked to read the papers 
carefully before going to Chicago, with a view not only of 
becoming familiar with the substance of the papers, but also 
for the purpose of preparation to take part in a more intelli- 
gent and comprehensive discussion which such a plan is certain 
to bring out. 

Members are requested to take the printed papers to Chicago 
for reference during discussion. 

The ofiioers desire to express their appreciation of the co- 
operation of the essayists in carrying the plan to its present 
stage, and earnestly request the assistance of the members of 
the Section in an endeavor to make the Chicago session the 
best in our history. 

Albert E. Bulson, Jr., Secretary. 

William H. Wilder, Chairman. 
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AtrlSSiOfiiESkTION. 

A FURTHER CONTRIBUTION TO THE POSSIBLE RELATION- 
SHIP OF AUTOINTOXICATION TO CERTAIN DISEASES 
OF THE CORNEA AND UVEAL TRACT.* 



G. E. DE SCHWEINITZ, M.D. 



WITH GENERAL AND LABORATORY EXAMINATIONSf 

BY 
Charles A. Fife, M.D. 

PHILADELPHIA. 



At a meeting of the Section on Ophthalmology of the 
American Medical Association in Boston, 1906, I pre- 
sented a paper on ^^Autointoxication in Belation to the 
Eye,"^ and concluded this communication with the fol- 
lowing summary : "Although we do not know the entity 
of a single autointoxication, except the acidosis of dia- 
betic coma, and although we know that no known auto- 
intoxication is to be attributed to any known end 
product of any known metabolism, to quote Alonzo 
Taylor, we do know, from clinical analogy, at least, that 
autointoidcations exist, even if their true nature is as 
yet a secret. We do know, too, that after food is swal- 
lowed, and before the end products of assimilation are 
eliminated, there may be processes arising under ab- 
normal conditions which yield poisonous products 
foreign to normal metabolism, the reabsorption of which 
may be followed by definite symptoms. We have reason 
to believe, in the absence of other causes, that under 
these conditions ocular troubles may also arise largely 
in the comeo-scleral and uveal tracts, and probably, in 

♦ This paper has been accepted by the Executive Committee of the 
Section on Ophthalmology of the American Medical Association, to be 
pneented before the Section at the Chicago Session, June 2-5, 1908. 
Publication rights reserved by the American Medical Association. 

t Laboratory examinations were made in the William Pepper 
Clinical Laboratory, Phoebe Hearst Foundation. 

1. Thb Joubnal a. M. a., Feb. 9, 1907, p. 602. 
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so far as the nervous apparatus is concerned, in mani- 
festations to which we apply the term acute or chronic 
retrobulbar neuritis. We do not know whether these 
toxins, whatever they may be, actually are the only and 
sole cause of these conditions, but such examinations as 
have been made by Elschnig, Kraus, Groyer, Edsall and 
myself, at least indicate that, to use Elschnig's term, 
they may be considered accessory causes. As Edsall and 
I have said, they may be able to play a certain part in 
the production of the symptoms, and at times are prob- 
ably the direct cause of their continuance, even when 
other more commonly accepted etiologic factors have 
ceased to be active.*^ 

As the subject appears to have excited some interest 
among certain of my ophthalmic confreres, it seemed 
proper to continue these investigations and to record 
the results thus far obtained by the report of a series 
of cases which may be regarded as types of some of the 
ocular diseases in which, at least, the suspicion is justi- 
fied that they may, perhaps, interpret one of the mani- 
festations of the presence of endogenous intoxication. 
For the general and laboratory examinations in the 
study of the patients whose histories are reported, I am 
in largest measure indebted to Dr. Charles A. Fife. 

It should distinctly be understood that if the detection 
and isolation of definite ptomains or toxins are neces- 
sary for the diagnosis of autointoxication, as is inti- 
mated by some authorities, then the cases which follow 
are not entitled to be regarded in any sense as ocular 
interpretations of nutritional or metabolic disorders. 
We are in entire accord with Alonzo Taylor that a loose 
interpretation of the facts of metabolism and their rela- 
tion to disease should strongly be condemned, but be- 
lieve, nevertheless, that presumptive clinical, laboratory 
and therapeutic testimony is worthy of consideration. 
Because the ocular conditions of the cases reported 
suggest a toxic state, because the constitutional symp- 
toms in some of them are analogous to symptoms of 
chronic infections and gastro-intestinal diseases, and 
because the physical examinations of the patients were, 
in a measure, indicative of similar etiologic factors, 
there seems to be a certain justification for presenting 
them as worthy of consideration from the standpoint 
of autointoxication. 
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Before proceeding to a detailed statement of the study 
of these cases, it would seem proper to give a resum^* 
of those products detected by urinary analysis, examina- 
tion of the feces and examination of the gastric contents, 
which permit one to indulge in the belief that autoin- 
toxication and its effects are worthy of consideration. 

1. Examination of Urine. — The urine is usually scanty, of 
dark color, and albumin, cylindroids and casts may be detected. 
The presence of acetone, diacetic acid and oxybutyric acid 
suggests acidosis and derangement in fat metabolism. Indol 
and skatol, which are the result of bacterial action on an end 
product of tryptic digestion, unite chiefly with sulphuric acid, 
forming part of the so-called conjugated sulphates or ethereal 
sulphates. Phenol and cresol are formed from tyrosin by 
bacteria and are chiefly eliminated, as are indol and skatol, 
as conjugated sulphates. These aromatic bodies, that is, 
indol, skatol, phenol and cresol, but more especially their con- 
jugated forms, are valuable indicators in the urine of 
protein decomposition products, that is, of intestinal putre- 
faction; but when considered alone they are not pathognomo> 
nic of autointoxication, even though tissue putrefaction is ex- 
cluded, because the excretion of aromatic bodies may be much 
in excess of the average normal, and yet no other evidence of 
disease can be detected. This is especially true of any single 
type, such as indican. 

Urobilin is probably formed from bile pigments in the in- 
testines by the action of bacteria, and hence has been re- 
garded as something of an index to bacterial activity in the 
intestinal tract. This, however, has not been proved. The 
volatile fatty acids (formic, acetic, butyric and propionic) 
have also been regarded, to a certain extent, as indications of 
carbohydrate fermentation in the intestinal tract. In this re- 
spect, however, the volatile fatty acids are uncertain guides, 
t)ecause under some conditions they are increased without the 
accompanying carbohydrate fermentation. Therefore, the de- 
gree of fatty acidity is not of value when considered alone, 
but in relation to the diet of the patient, to the presence or 
absence of acetone, aromatic bodies, urobilin, ammonia, nitro- 
gen and conjugated sulphates, it is, at least, of interest and 
probably of value. The presence of cystin, leucin, tyrosin and 
hydrogen-sulphid is of no importance unless associated with 
other evidences of autointoxication. 

The total nitrogen, urea, uric acid, ammonia nitrogen and 
albumin, when considered in connection with the character 
and amount of diet, furnish important data on the con- 
dition of nitrogen metabolism. The average output of these 
substances in twenty-four hours, on an average diet,, of a 

2. This r6sum6 has been prepared by Dr. Fife. 
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healthy adult, is approximately: Urea, 20.0 gm.; uric acid, 
0.2 gm.; ammonia nitrogen, 0.6 gm.; total nitrogen, 14.0 gm. 

Inasmuch as ammonia nitrogen probably bears a reciprocal 
relation to urea, except where there is an increased formation 
of acids in the system, the increase of ammonia is an index, 
though not a perfectly trustworthy one, of acidosis to be con- 
firmed by detection of excess of acetone, diacetic acid and oxy- 
butync acid. The sulphates are derived principally from the 
catabolism of protein material in the body. The largest amount 
unites with inorganic elements, forming the so-called pre- 
formed sulphates, approximately 1.5 to 2.5 gm., being the daily 
output of a normal adult on an average diet. The conjugated 
sulphates are the sulphates combined with the aromatic pro- 
tein decomposition products, averaging from 0.1 to 0.25 gm. 
per day, the normal ratio to preformed sulphates being 1 to 10. 
An increase in amount of the conjugated sulphates is our 
most reliable evidence of intestinal putrefaction. 

2. Examination of Feces. — Naturally, a diagnosis of intes- 
tinal autointoxication can not be made in the absence of 
thorough examination of the feces, and certainly not in the 
absence of inspection of the dejecta, in order to note their 
color, odor, reaction, consistency, state of digestion and the 
presence or absence of the signs of fermentation, etc. 

S. Examination of Qa^tric Contents, — ^This also is important 
in order to ascertain the state of digestion of the test meal, 
the evidence of retention and decomposition, the presence of 
acid products of fermentation, the total gastric acidity und the 
amount of free hydrochloric acid, the presence of sarcense, 
yeast, etc. 

It should be distinctly understood that the influence 
of syphilis and tuberculosis is definitely excluded as an 
etiologic factor in the cases which are utilized as types 
in this communication. The details of the laboratory 
and other examinations are purposely recorded, as in 
no other way can the character of the investigation to 
which the patients with these ocular disorders should 
be submitted be demonstrated satisfactorily. 

KBPOET OF CASES. 

Case 1. — Relapsing Sclero- Keratitis of Four Months* Dura- 
tion; Clear Evidences of Gastrointestinal Decomposition and 
Faulty Nitrogen Metabolism. — Mrs. A., aged 28, no children, 
no miscarriages, came for consultation on March 7, 1907. 

Family History. — This is good in all respects, the patient 
coming from a long-lived family, the members of which have 
suffered from no heart, lung, liver, kidney, blood or nerve 
disease. 

Personal History. — The patient has had measles, pertussis, 
tonsillitis once and influenza three times, but not in recent 
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years, and none of the attacks was severe, and all were un- 
complicated. Ten years ago she is said to have suffered from 
malaria, having been ill for two weeks. There is no history 
of typhoid fever or of scarlet fever, and none of diphtheria or 
rheumatism. Owing to a faulty position of the uterus, there is 
dysmenorrhea. During the past three years the patient has had 
six periods of unconsciousness, without convulsions, the symp- 
toms indicating that the attacks were not epileptic in nature. 
They have usually been followed by the vomiting of large 
amounts of undigested food, which is said to have been very 
sour. These attacks are probably "fainting spells." Except 
for nausea, following indiscretions in diet, there are no dys- 
peptic symptoms. Constipation is moderate. The patient is 
of a nervous temperament, but leads a regular life; she drinks 
too much tea and coffee^ and eats too much meat, taking in- 
sufficient exercise. Syphilis and tuberculosis are definitely 
eliminated. 

Past Eye History, — Ten years prior to her examination there 
was an attack of inflammation of the right eye, which is said 
to have been phlyctenular keratitis, but which probably was 
of the same nature as her present trouble. Four months ago 
the right eye was again attacked with inflammation, and again 
the diagnosis of phlyctenular keratitis was made. She then 
consulted an oculist, who evidently recognized the true nature 
of the case, and for three months she was treated with the 
usual local remedies, and took internally iron, arsenic and 
quinin, as occasions seemed to demand, without, however, any 
relief from the constantly recurring inflammations. These 
were always confined to the right eye, the left remaining nor- 
mal. 

Examination. — Examination of the patient's face, neck and 
throat, except for the evidences of anemia, was negative. The 
tongue was slightly coated, the heart and lungs negative, the 
chest long and narrow, the liver normal in size and position, 
the spleen normal and the right kidney easily palpable and 
movable. There was slight gastroptosis. Otherwise the abdo- 
men was negative. The station was good; the knee-jerks were 
exaggerated. 

Examination of the Ei/e«.— Uncorrected vision of O. D. 6/30. 
There was a general scleral injection, a little more condensed 
in the region of the ciliary body, which gradually assumed a 
coarser character in a large, triangular patch, chiefly placed 
over the region of the insertion of the external rectus. This 
patch had a slightly violaceous hue. The outer and upper 
triangular segment of the cornea was occupied by a delicate 
punctate haze, which was coarser nearer the periphery, and 
which apparently was situated beneath Bowman's membrane. 
At the outer margin of the cornea there was thickening of the 
episcleral tissue, and in one spot a small scleral node. Adrena- 
lin bleached the general surface of the sclera, but failed en- 
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tirely to blanch the more coarsely enlarged vessels in the 
denser patch of scleritis over the external rectus. The pupil 
dilated readily with scopolamin, and there was no discolora- 
tion of the iris. Fluorescin did not stain either the epithelium 
or endothelium. On the inner side of the ciornea there were 
\ some old superficial scars, evidently the remnants of the 

inflammation of ten years ago. Ophthalmoscopic examination 
of this eye was practically negative, in so far as pathologic 
conditions are concerned, the optic disc being a vertical oval, 
of good color, and the retinal circulation normal in appear- 
ance. A faint nystagmus was demonstrable. 

After one week of treatment, practically negative in its re- 
sults, in so far as any relief of the patient is concerned, she 
was admitted to the University Hospital, and Dr. Fife re- 
quested to make the usual examinations. On the day of her 
admission the scleral injection was especially marked, and the 
punctate haze or infiltrate in the cornea very clearly evident, 
in addition to which there were about fifteen scattered white 
dots in the deeper layers of the cornea, somewhat resembling 
those seen in punctate keratitis, but evidently not situated on 
Descemet's membrane. 

V. of 0. S. 6/5; amplitude of accommodation 9 D. ; media 
clear; fundus healthy in all respects. 

LABORATORY EXAMINATIONS. 
GASTRIC CONTENTS. 

Gastric Contents,— MsLTch 14, 1907. Total acidity, 20 (0.07 
per cent.) ; free HCl, none; lactic acid, none; microscopic 
examination, negative. 

March 17, 1907. Total acidity, 62 (0.22 per cent.); free 
HCl, 36 (0.3 per cent.) ; lactic acid, none; microscopic ex- 
amination, little yeast; mucus; starch well digested. 

Blood. — ^March 14, 1907. Hemoglobin, 90 per cent.; leuco- 
cytes, 10,900; red cells, 4,670,000; polymorphonuclears, 70 per 
cent.; lymphocytes, 19 per cent.; large mononuclears, 2 per 
cent.; eosinophiles, % per cent.; no granular degeneration. 

Feces. — Liquid; brown; not offensive; neutral reaction; hy-' 
drobilirubin present; no occult blood; vegetable fiber and 
shells, large amount ; small amount of mucus. Microscopically : 
much mucus; no leucocytes; no blood; no muscle; no fat. 

Urine. — March 16, 1907. Diet, equivalent to about 9.25 gm. 
of nitrogen. 

Quantity, 24 hours, 825 c.c. ; acid; color, amber; cloudy; 
flocculent sediment; normal odor; sp. gr., 1010; serum-albu- 
min, faint trace ; indic&n, slight excess. 

Quantitative determinations : 

Total solids, 16.50 gm. ; serum-albumin, very faint trace; 
serum-globulin, none; glucose, none; total nitrogen (Kjeldahl), 
6.636 gm.; urea (Doremus), 10.8 gm. ; uric acid (Folin-Hop- 
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kins' method), 0.247 gm. ; ammonia nitrogen (Styer's appa- 
ratus), 0.218 gm.; volatile fatty acids ( Blumenthal ) . 30 c.c, 
1/10 N. solution; total chlorids, estimated as NaCl, 4.320 gm.; 
total phosphates, estimated as PjOb, 1.116 gm.; earthy phos- 
phates, estimated as PsOb, 0.372 gm.; alkaline phosphates, 
estimated as P.Os, 0.744 gm.; total sulphates, estimated as 
H2SO4, 1.929 gm.; preformed sulphates, estimated as HjSO*, 
1.663 gm.; conjugate sulphates, estimated as HaS04, 0.266 gm. ; 
purin nitrogen (Hah), 0.1632. 
Microscopic examination, negative. 

Vrvne. — ^March 17, 1907. Diet, equivalent to about 12 gm. 
nitrogen. 

Quantity, 24 hours, 830 c.c; amber; appearance, cloudy; 
flocculent sediment; normal odor; acid; sp. gr., 1014; serum- 
albumin, faint trace; no excess of indican. 

Quantitative determinations : 

, Total solids, 23.24 gm.; serum-albumin, very faint trace; 
serum-globulin, none; glucose, none; total nitrogen (Kjel- 
dahl), 7.12 gm.; urea .(Doremus), 12.0 gm.; uric acid (Folin- 
Hopkins' method), 0.3096 gm.; ammonia nitrogen (Styer's 
apparatus), 0.168 gm.; volatile fatty acids (Blumenthal). 48 
c.c; 1/10 N. solution; total chlorids, estimated as NaCl, 6.52 
gm.; total phosphates, estimated as PzOb, 1.55 gm.; earthy 
phosphates, estimated sls P2OB, 0.42 gm.; alkaline phos- 
phates, estimated as PjO^, 1.13 gm.; total sulphates, esti- 
mated as H2SO4, 1.747 gm. ; preformed sulphates, estimated 
as H2SO4, 1.413 gm.; conjugate sulphates, estimated as 
H2SO4, 0.334 gm.; purin nitrogen (Hall), 0.210 gm. 

Microscopic examination: No casts; few leucocytes. 

Remarks, — The interesting symptoms from the gen- 
eral standpoint are the fainting attacks, accompanied 
by the vomiting of large amounts of undigested sour 
food; especially when these are considered in connection 
with the laboratory findings. The wide variation in the 
character of the gastric contents, the one being hypoacid 
and the other hyperacid., is probably due to nervous in- 
fluences, and these and the anemia are in all likelihood, 
in large part, dependent on the gastrointestinal decom- 
position products. The evidences of intestinal decompo- 
sition are the large amount of ethereal (conjugate) sul- 
phates as compared' with the preformed sulphates and 
the increase of indican. The large proportion of uric 
acid and of purin nitrogen to the total nitrogen suggests 
deranged metabolism. 

Treatment and Its Results. — ^After consultation with Dr. 
Fife, the following line of treatment was suggested: Exercise, 
hot baths, the withdrawal from the diet of foods rich in purins 
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and of easily decomposing foods; the administration of plenty 
of water before meals. Locally, the following remedies were 
used: Scopolamin, sufficient to maintain mydriasis; dionin, oc- 
casional subconjunctival injections of saline solution, hot com- 
presses at stated intervals, and the usual flushings with boric 
acid. 

The improvement was prompt and rapid, and at the expira- 
tion of three weeks the eye was almost white, and the corneal 
haze, although still present, lessened in density and extent. 
Corrected vision was now 6/6 with -|- 1 3 H" 1 <^' ^'^^^ 1^^- 
This improvement continued unimpaired for another four 
weeks, when, after the patient had returned home, there was 
a sharp relapse on June 18. Whether this was due to any in- 
discretion in diet or any relaxation in the strict regimen which 
had been ordered, we are not able to say. It yielded promptly 
to a renewal of the treatment. The eye became white and 
quiet and the extensive corneal opacity disappeared, with the 
exception of a somewhat kidney-shaped area, almost central, 
5 mm. in length and 3 mm. in width, which, however, was not 
of sufficient density to prevent normal visual acuity with suit- 
able glasses. The only internal medication was one of the 
preparations of iron, and this was given only in occasional 
doses. At the last examination, seven months after the pa- 
tient originally sought advice, there had been no renewal of 
the ocular difficulty. Moreover, we know there has been none 
up to the present time. 

Case 2. — Bilateral Parenchymatous Keratitis Apparently 
Dependent on or Associated with Serious Indiscretion in Diet 
and Obstinate Constipation. — Miss X., aged 17, applied for 
treatment on March 6, 1907. 

Family History. — The patient's parents are living and 
healthy, as are one brother and two sisters. One brother died 
of intestinal tuberculosis at the age of 11 and another in early 
infancy. 

Past History. — The patient had the ordinary exanthemata 
of childhood, had never had diphtheria, but until recent years 
was a great sufferer from tonsillitis, but has not had rheuma- 
tism. Formerly the patient suffered from dysmenorrhea, but 
at the present time menstruation is normal. She has always 
suffered from constipation, it being, as her mother expressed 
it, one of the troubles of her life. She has been a most impru- 
dent eater of all manner of sweet stuffs, particularly of candy, 
pastry, cakes and the like, and has exhibited a really shocking 
disregard of proper diet. Syphilis and tuberculosis, except as 
noted in the family history, were excluded. 

Pa^t Eye History. — The original examination of the pa- 
tient's eyes took place on May 10, 1902, when she came for the 
relief of frontal headache. Ophthalmoscopic examination at 
that time revealed in the right eye a small patch of old 
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chorioiditis on the outer side of the disc, but in other respects 
the fundus was nonnal, as was the fundus in the opposite 
eye. After the correction of a moderate hyperopia astigmatism, 
which yielded normal vision, the asthenopia disappeared. This 
returned two years later, when it was found necessary to in- 
crease the strength of the cylinder. The headaches disappeared 
and the patient led a comfortable eye life until March 6, 1907, 
when she reported with the statement that for a couple of 
weeks she had suffered with what appeared to be a cold in the 
head, associated with a great deal of headache and some 
watering of the eyes. 

Examination. — ^xhe patient is a small but well-formed girl, 
weighing 98 pounds as compared with 114 pounds four months 
previously. At the right apex, immediately below the clavicle, 
there was some prolongation of expiration and impaired reso- 
nance on percussion, most marked on lying down. The exami- 
nation of the neck and throat, of the heart and of the abdom- 
inal organs yielded negative results. There was no rhino- 
pharyngeal disease and no evidence of sinus infection. The 
teeth are sound and there was no pyorrhea alveolaris. 

Eye Examination, — The left eye and a few days later the 
right eye exhibited a marked ciliary flush, and at the outer 
margin of each cornea a few small infiltrates, together with 
one or two minute nodes in the episcleral tissue. Within a 
w^eek, with deepening of the scleral flush, a decided central in- 
terstitial infiltrate developed in each cornea, through which 
were scattered numerous saturated spots, the whole associated 
with marked photophobia, but without any very definite in- 
volvement of the iris and certainly no synechia. Edema of the 
corneal epithelium was evident. The conditions exactly rep- 
resented those in the early stage of a parenchymatous kerati- 
tis. §he was admitted to the University Hospital for treat- 
ment. 

LABORATOBY EXAMINATIONS. 

These were made in part by her physician, Dr. Hobart A. 
Hare, and in part in the laboratory of the University Hospital. 

• Blood. — ^Hemoglobin, 83 per cent.; erythrocytes, 5,600,000; 
leucocytes, 6,000; plaques, greatly diminished; color index, 
0.74. There was moderate pallor of many of the red cells, 
but no deformities. A few microcytes were present, no mega- 
locyteg, no erythroblasts, and no parasites. 

The differential leucocyte count was as follows: Small 
lymphocytes, 12.0 per cent.; large lymphocytes, 16.0 per cent.; 
polymorphonuclear cells, 68.0 per cent.; eosinophiles, 2.4 per 
cent.; mastcells, 1.6 per cent.; myelocytes, none. 

Vrine. — ^The urine was dilute; the urea 0.9 per cent., 4^4 
grains in a fluidounce, 256.5 grains in twenty-four hours; 
other solids barely 175 grains in twenty-four hours. Examina- 
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tions for excess of uric acid, calcium oxylates, triple phos- 
phates, amorphous urates and phosphates were negative. These 
examinations were repeated on three successive days, with 
practically identical results. 

It is evident that the blood reveals moderate so-called 
chlorotic changes, while the urine reveals nothing, except that 
the urea is a little low. No definite examinations were made 
at that time for indican. 

Treatment and Progress of Case. — ^The patient remained 
in the University Hospital from March 29 to May 7, and the. 
treatment consisted of a light diet^ easily assimilated, with 
absolute abstinence from sweets, tea, coffee and fresh bread. 
Fruit was permitted in moderation. For a week, inunctions 
of unguentum hydrargyrum were used, and citrate of 
potassium was exhibited until the elimination of the solids 
in the urine reached the normal proportion. Calomel was 
used as a laxative. Locally, dionin, atropin and hot com- 
presses were ordered. 

The improvement was prompt, and at the expiration of the 
time noted the corneas were entirely clear, with the exception 
of a small area, crescent-shaped, at the lower and outer side 
of each of them, and the vision was normal in each eye. The 
patient gained 17 pounds in weigiit, and continued to maintain 
this weight until the beginning of the present year, when, after 
a relapse, in so far as diet is concerned, she having returned to 
the use of sweets, etc., the eyes flushed and there was a return 
of the photophobia. With the restoration of diet to normal 
and the regulation of the bowel action, which had previously 
been placed in a normal condition, there was a prompt disap- 
pearance of these symptoms. With a correction of the hy- 
peropic astigmatism as follows: 

O. D. -f .50 C + .60 c. axis 165. 

0. S. -f- .75 3 + .25 c. axis 30, V. is 6/6 in each eye. 

Remarks. — This case is inserted because it is an ex- 
cellent example of one of the types of keratitis, asso- 
ciated, to use Mr. W. T. Holmes Spicer's phrase, with 
defective intestinal hygiene. It is true that the elab- 
orate analyses recorded in connection with case 1 were 
not made, and therefore it is not possible to say from 
the laboratory standpoint that any of the indications of 
intestinal autointoxication were present. It can only 
be assumed that such a condition of affairs was possible, 
but it may be at least definitely stated that with the 
regulation of the diet and the elimination of the con- 
stipation, there was a more prompt disappearance of 
the corneal lesions, together with the restoration of ab- 
solutely normal vision, than one is accustomed to see in 
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cases of this nature. To be sure, inunctions of mercury 
were used, but only for a comparatively short time, and 
while they may have had an influence, owing to their 
aplastic action, they do not appear to have been the 
largest contributing factor in the success of treatment. 
The treatment of this patient was, of course, that which 
any intelligent practitioner would institute, and, in a 
certain sense, the case does not belong to the series now 
under consideration, that is to say, in the absence of 
elaborate laboratory examinations to prove the presence 
of autointoxication. It is inserted because of the un- 
doubted relationship of the development of the corneal 
lesions to dietetic imprudence and presumably to faulty 
metabolism, and because from the eye symptoms alone 
the lesions could perfectly well have been attributed to 
other well recognized causes. The importance of the 
administration of citrate of potassium in cases of this 
character, until the elimination of the solids in the 
urine reaches the normal standard, is worthy of mention. 

Case 3. — Disseminated Exudative Chorioiditis, Right Eye; 
Cataract y Left Eye; Faulty "hlxtrogen Metabolism; Probable 
Moderate Intestinal Autointoxication. — ^Miss N. R., aged 26, 
referred by Dr. Murphy of Chicago applied for treatment on 
June 18, 1907. 

Family History. — The patient comes from a long-lived fam- 
ily, among the members of which there are no hereditary 
predispositions. Both her parents are living, and her mother 
has had attacks of inflammatory rheumatism in her feet and 
hands for about ten years. Two sisters and three brothers are 
living. The mother has had no miscarriages. One brother had 
eczema at birth, one sister eczema from the eighth to the 
tenth year, and one brother is "not strong," apparently being 
a sufferer from gastric hyperacidity. One sister has twice had 
muscular rheumatism. 

Past History. — The patient had three attacks of "diphtheria" 
when quite young. During the years following she was prone 
to sore throat and frequent attacks of tonsillitis, from which 
for the past six years she has been free. The patient has 
never suffered from influenza, scarlet fever, rheumatism or 
nervous disease, and does not readily take cold. Her first at- 
tack of eczema occurred in her sixteenth year, and since this 
date she has always suffered more or less from this skin affec- 
tion. If she exercises freely, and she has done much horse- 
back riding, the eczema is better, as it is also when she lives 
on a meat-free diet. She stays in bed about eight hours dur- 
ing the night, but is not a good sleeper, and has sometimes 
taken tablets for insomnia. Her appetite is good, but she is 
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a rapid eater, and for the last six years has omitted meat 
from her diet list. 

Past Eye History. — When 14 years old she had an attack of 
inflammation of her eyes, of what character is not definitely 
known; a^ain an attack (in all probability chorioiditis or 
uveitis) when she was 21, and finally a third attack one year 
prior to her present examination. These attacks appear to 
have chiefly concerned the left eye. During the three weeks 
before she came for treatment there had been a rapid increase 
in the faulty vision of the left eye and the appearance of a 
white mass in the pupil space. These attacks of ocular in- 
flammation had not been accompanied with severe pain. Muscse 
had appeared before the right eye and vision had been some- 
what blurred. 

Examination. — The patient is a well-formed girl, of good 
proportions, whose mucous membranes are a little pale. The 
chest was well developed, the clavicles slightly prominent, the 
lung expansion good, although not quite so good at the right 
apex as at the left; no bronchial breathing and no rales, but 
the expiratory murmur was slightly higher pitched at the 
right than at the left apex. The heaft was a trifle enlarged, 
the left border being in the mid-clavicular line, the right bor- 
der at the right border of the sternum, while the apex was at 
the fifth interspace in the mid-clavicular line. There were 
"no murmurs. The liver was just palpable and slightly tender. 
The gall bladder was not palpable. The right kidney was pal- 
pable, but not very movable, and there was moderate gas- 
troptosis. In other respects the abdomen was negative. The 
station and reflexes were normal, and there was no glandular 
involvement and no evidence of syphilis or tuberculosis. The 
teeth were sound ; there was no active rhino-pharyngeal disease 
and no sign of sinus infection. 

Examination of the Eyes. — O. D. V. = 6/5, accommodation 
7 D. There were no spots on the posterior layer of the cor- 
nea. The disc was an irregular oval, of good color, and sur- 
rounded by thick masses of chorioidal pigment. Up and in 
from the disc there was a large patch of pigmented retino- 
chorioiditis, and throughout the eyeground smaller patches of 
disseminated exudative chorioiditis, none in an active stage. 
A few delicate vitreous opacities were demonstrable and very 
faint Opacities in the periphery of the lens. V. of O. S. counts 
fingers at 25 cm.; white swollen cataract, showing the sectors 
of the lens plainly and still transmitting a faint reflex; no 
view of the eyeground. Marked contraction of the fleld in a 
circular manner. 

LABORATORY EXAMINATIONS. 

Blood. — June 20, 1907. Color, consistency and coagulabil- 
ity, normal; hemoglobin, 77 per cent.; erythrocytes, 4,610,000; 
leucocytes, 7,900. 
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Microscopic examination: Lymphocytes, 34 per cent.; large 
mononuclears, 1 per cent.; transitional, 2 per cent.; polymor- 
phonuclears, 61 per cent.; eosinophiles, 2 per cent.; basophiles, 
none. 

Gastric Contents. — June 19, 1907. Preliminary lavage; 
quantity removed, 92 cc; appearance, greenish; mucus, mod- 
erate amount; Congo test, present. Total acidity, 30 (0.10 
per cent.); free HCl, 14 (0.05 per cent.); lactic acid, none; 
occult blood, none; bile, positive. 

Microscopic examination: Mucus, present; starch, few whole; 
blood, none; pus, present; epithelium, gastric mucosa, fat and 
meat fiber, none; yeast, present; sarcins and Oppler-Boas 
bacilli, none. 

JTune 25, 1907. Preliminary lavage, none; character of meal, 
Ewald; time meal taken, 8:30 a. m.; time meal removed, 
9:25 a. m.; quantity removed, 40 cc; solid residue, 15 cc; 
appearance, well digested, yellowish; mucus, very little; Congo 
te«t, present. Total acidity, 56 (0.21 per cent.) ; free HCl, 
24 (0.08 per cent.); combined HCl, 22 (0.08 per cent.); acid 
salts, 10 (0.03 per cent.) ; rennin, present; pepsin, present; 
lactic acid, none; occult blood, none;* bile, present. 

Microscopic examination: Mucus, very little; starch, well 
digested; blood, pus, epithelium, gastric mucosa, fat, meat 
liber, yeast, none; sarcinse and Oppler-Boas bacillus, absent. 

Feces. — June 22, 1907. Hour stool passed 6 p. m., June 21, 
1907. Period of passage, 57 hours then moved by a laxative. 
Consistency, liquid, some formed pieces; color, reddish brown; 
smell, somewhat offensive. 

Macroscopic examination: Connective tissue, muscle fiber 
and fat, none; vegetable fiber and detritus, very little; mucus, 
few pieces; no blood, pus, occult blood, parasites, stones or 
other foreign bodies; reaction, alkaline; bile pigments, hydro- 
bilirubin. 

Microscopic examination: Mucus, present; no pus or blood; 
few epithelial cells; no muscle fiber or connective tissue; some 
vegetable fiber and starch cells; neutral fat present; fatty 
acids, present; soap, much; casein, none; crystals, few triple 
phosphates; parasites and bacteria, none. 

June 24, 1907. Liquid, some formed pieces; reddish brown 
color; very offensive; odor ammoniacal. 

Macroscopic examination: No connective tissue, muscle fiber, 
fat, detritus, blood, pus, parasites, stones or other foreign 
bodies; very little vegetable fiber, a few pieces of mucus; 
alkaline reaction; strong hydrobilirubin reaction. 

Microscopic examination: Mucus, present; few epithelial 
cells; some vegetable fiber; no blood, muscle fiber, connective 
tissue or starch cells. No fat; many crystals; no soap; few 
triple phosphate crystals. 



26 

Urine. — June 21, 1907. Diet: (see diet list below). 

Quantity, 24 hours, 1566 c.c.;- straw-colored; cloudy; floc- 
culent sediment; normal odor; faintly acid; sp. gr., 1004; 
serum-albumin, trace; acetic acid ppt., very slight; serum- 
globulin, very faint trace. 

Quantitative determinations: Total solids, 12.8 gms; serum- 
albumin, faint trace; serum-globulin, very faint trace; glucose, 
none; total nitrogen (Kjeldahl), 8.064 gms.; urea (Doremus), 
10.6 gm.; uric acid ( Folin-Hopkins' method), 0.323 gm. ; 
ammonia nitrogen (Styer's apparatus), 0.784 gm.; volatile 
fatty acids (Blumenthal), 126 c.c, 1/10 normal solution; 
total chlorids, estimated as NaCl, 6.240 gm. ; total phos- 
phates, estimated as P2O5, 1.250 gm. ; earthy phosphates, 
estimated as PjOs, 0.264 gm.; alkaline phosphates, estimated 
as P2O5, 0.986 gm.; total sulphates, estimated as H2SO4, 2.612 
gm. ; preformed sulphates, estimated as H2SO4, 2.279 gm. ; 
ratio of conjugate sulphates to preformed sulphates = 1 to 
6.6; conjugate phosphates, estimated as H2SO4, 0.343 gm. ; 
purin nitrogen (Hall), 0.2834 gm. ; ammonia nitrogen coeffi- 
cient, 9.72. 

Microscopic examination: No casts; many amorphous phos- 
phates; triple phosphates. 

Jime 22, 1907. Diet: (see diet list below). 

Quantity, 24 hours, 1260 c.c; straw-colored; cloudy; floc- 
culent sediment; normal odor; neutral reaction; sp. gr., 1002; 
serum albumin, faint trace. 

Quantitative determinations : Total solids,- 10.4 gms. ; serum- 
albumin, very faint trace; no serum-globulin or glucose; total 
nitrogen (Kjeldahl), 5.46 gms.; urea (Doremus), 10.4 gms.; 
uric acid (Folin-Hopkins* method), 0.101 gm.; anmionia nitro- 
gen (Styer's apparatus), 0.455 gm.; volatile fatty acids, ?; 
total chlorids, estimated as NaCl, 6.37 gms.; total phosphates, 
estimated as P2O5, 1.38 gm. Purin nitrogen (Hall) 0.304 gm. ; 
ammonia nitrogen coefficient, 8.33. 

Microscopic examination: Negative. 

June 23, 1907. Diet: (see diet list below). 

Quantity, 24 hours, 660 cc; pale amber; cloudy; flocculent 
sediment; normal odor; acid reaction; sp. gr., 1013; serum- 
albumin, nucleo-albumin. Serum-globulin, very faint traces. 

Quantitative determinations: Total solids, 26.0 gms.; 
serum-albumin and serum -globulin, very faint trace; glucose, 
none; total nitrogen (Kjeldahl), 4.55 gms.; urea (Doremus), 
8.00 gm. ; uric acid (Folin-Hopkins' method), 0.348 gm. ; 
ammonia nitrogen (Styer's apparatus), 0.574 gm.; volatile 
fatty acids (Blumenthal), 33 c.c, 1/10 normal solution; total 
chlorids, estimated as NaCl, 6.1 gms.; total phosphates, esti- 
mated as P2O3, 1,280 gms.; earthy phosphates, estimated as 
P2O.-., 0.335 gm.; alkaline phosphates, estimated as PsOo, 0.945 
^1. ; total sulphates, estimated as H0SO4. 1.571 gm.; pre- 
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formed sulphates, estimated as H-SO,, 1.388 gms.; conjugate 
sulphates, estimated as HsSO,, 0.183 gm.; ratio of conjugate 
to preformed sulphates = 1 to 7.6; purin nitrogen (Hall), 
0.205 gm.; ammonia nitrogen coefficient, 12.6. 

Microscopic examination: No casts; mucus moderate; few 
leucocytes. 

June 24, 1907. Diet: (see diet list below). 

Quantity, 24 hours, 1420 c.c. ; straw colored; cloudy; floccu- 
lent sediment; normal odor; faintly acid; sp. gr., 1006; very 
faint trace of serum-albumin, nucleo-albumin, and serum 
globulin. 

Quantitative determinations: Total solids, 18.0 gms.; very 
faint trace of serum-albumin and serum -globulin; no glucose; 
total nitrogen (Kjeldahl), 8.41 gms.; urea (Doremus), 9.75 
gms.; uric acid (Folin-Hopkins' method), 1.168 gms.; am- 
monia nitrogen (Styer's apparatus;, 0.408 gm.; volatile fatty 
acids (Blumenthal), = 30 c.c, 1/10 normal solution; total 
chlorids, estimated as NaCl, 4.65 gms.; total phosphates, esti- 
mated as P2O5, 1.23 gms; purin nitrogen (Hall), 0.2775 gm.; 
ammonia nitrogen coefficient, 5.2. 

Microscopic examination: No casts; numerous epithelial 
cells; small amount of mucus; uric acid. 
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Gms. 

Orange 100 

Bread 150 

Oatmeal 22 

Egg 52 

Chicken 140 

Asparagus 100 

Potato 145 

Lettuce 115 

Tongue 50 

Apple 115 

Rice 20 

Butter 47 

Salt 4 

Sugar 35 

Junket, oz 6 

Olive oil, oz 1 

Lemon Juice, oz. . . V4 

Water, c.c 2,500 
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EXAMINATIONS, NOV. 7, 1907. 

Gastric Contents, — ChariCeter of meal, Ewald; removed in 
one hour; amount, 50 c.c; appearance, fairly well digested; 
mucus, moderate amount; Congo test, present; total acidity, 
60 (0.21 per cent.) ; free HCl, 40 (0.14 per cent.) ; lactic acid, 
none; rennin and pepsin, present; bile, absent. 

Microscopically, negative. 



28 



Blood. — ^Hemoglobin, 87 per cent.; red blood corpuscles, 
5,000,000; leucocytes, 9,280. 

Urine. — Amount, 1,800 c.c; color, light yellow; slightly 
cloudy; precipitation, none; reaction, acid; sp. gr., 1030; albu- 
min, trace, none by Heller's test; acetic acid precipitate, none; 
serum globulin, albumose, sugar, acetone, phenol, bile, absent; 
indican, slight excess; Rosenbach*s reaction, none; urobilin, 
trace; urea (Marshall), 16.49 gm.; ammonium nitrogen, not 
determined; uric acid, 0.44 gm.; total nitrogen, 8.41 gm.; 
volatile fatty acids, not increased. 

Microscopically: No casts; few uric-acid crystals. 

Remarks. — ^The chief points of interest in the clinical his- 
tory of the patient are the long periods of rheumatism from 
which her mother suffered, the eczema which attacked one 
brother and one sister, and the patient's frequent attacks of 
tonsillitis, as well as eczema, which was apt to be worse when 
her eyes were better, and vice versa. 

From the laboratory findings it is evident that there was 
secondary anemia; that, except a little mucus and on one occa- 
sion bile, the presence of which was not accounted for, the 
analysis of the gastric contents revealed nothing distinctly 
abnormal; that analysis of the bowel contents revealed thor- 
ougii digestion of meats and starches, poor digestion of fats, a 
moderate amount of mucus, an alkaline reaction and an offen- 
sive odor. The over-digestion and odor are probably accounted 
for by the constipation. There was an entire absence of pus, 
blood and parasites. 

In the urine, the apparently marked retention of nitrogen, I 

the high ammonia output, the relatively low area, and the 
great variation in the uric acid eliminations, suggest deranged 
nitrogen metabolism. 

Referring now to the question of intestinal putrefaction I 

products, it is shown that their evidence in the urine is a de- 
cidedly higher proportion of ethereal (conjugate) sulphates to 
the preformed sulphates. Specimens of urine collected after 
the patient had been on a very simple diet for some days 
failed to show any excess of indican, no phenol and no excess 
of urobilin; but two specimens examined later, when this 
strict diet was not followed, contained an excess of indican 
and a slight excess of urobilin. On one occasion, it will be 
noted, that the volatile fatty acids were high, but not on 
other days. 

Treatment and Progress of the Ca^e. — In consultation with 
Dr. Fife, and based on his findings in the laboratory, the fol- 
lowing treatment was suggested: Cutting down of proteids 
as much as possible, allowing milk and eggs (the white of 
eggs better than the yolks) to be the chief protein to be in- 
gested; large quantities of milk, or better still, buttermilk 
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or kumiss, were ordered, but practically no meat, and espe- 
cially no meat of growing animals, such as veal, or of any 
glandular organs, such as sweetbreads, liver, etc. Vegetables, 
with the exception of peas and round beans, and those vegeta- 
bles which habitually disagreed with the patient, were ordered 
to be taken freely. The patient was directed to drink enough 
water to make the elimination of urine about two and one- 
half or three quarts per day, and every other day the lower 
bowel was to be flushed out, these flushings, of course, not to 
be continued indefinitely. Proper laxatives were ordered, as 
needed by the condition of the bowels. The only medicine or- 
dered was small |loses of potassium iodid, indicated by the gen- 
eral condition. 

The improvement of this patient was rapid and satisfactory. 
Except for one day, after the examinations had been com- 
pleted and the treatment had been ordered, there was no re- 
turn of the blurred vision of the right eye and of the muscsp, 
\^ich had been particularly alarming just prior to her exami- 
nation. The gain in weight was rapid and satisfactory, and 
within a few months she had added 20 pounds to her weight. 
Five months later the secondary anemia had practically disap- 
peared, the hemoglobin being now 87 per cent., and the red 
cells 5,000,000 per c.mm. There were some slight dyspeptic 
symptoms (referable to hyperacidity, and the urine on two oc- 
casions contained an excess of indican, suggesting putrefactive 
products of intestinal origin. These were corrected by a re- 
newal of appropriate diet, which had been for the time being 
set aside. 

Remarlcs. — In this patient we have the interesting op- 
portunity of comparing the results of what may be 
called the usual treatment of chorioiditis and its relapses 
with a treatment w^hich was largely diatetic and intended 
to correct faulty nitrogen metabolism and probable mod- 
erate intestinal autointoxication. What the line of treat- 
ment was which she received during the earlier attacks 
of chorioiditis, and particularly in those attacks 
which occurred in the year prior to her coming un- 
der our care, we are unable to &ay, except that she was 
treated by most competent physicians, who doubt- 
less adopted well recognized therapeutic measures, but 
who did not succeed, or at least the remedies employed 
did not succeed, in checking the recurrences, which ulti- 
mately so disordered the nutrition of the chorioid of the 
left eye that cataract formed, and it was only when this 
cataract began to appear, as well as the muscae before 
the right or better eye became definitely manifest, that 
she was driven to seek additional advice. 
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Now almost a year has elapsed, during which the 
diatetic regimen already referred to has been strictly 
followed, with, perhaps, only one or two lapses, and 
there has been no recurrence of inflammation in the 
neighborhood of the old patch of chorioiditis, nor the 
development of new areas of inflammation in this mem- 
brane. True, she has taken during this year a certain 
amount of iodid — ^no other remedy, except at intervals, 
iron ; but she also took in the preceding year all manner 
of alteratives, and yet in spite of them the recurrences 
occurred, with the result of the forming of cataract. It 
may be urged that the process in the left eye was more 
widespread, and, if you ,'choose, more malignant than 
that in the right eye, and therefore, the remedies did 
not have as good an effect in this eye as they had in 
the other one. Nevertheless, it would seem that ^ 
certain amount of credit should be given to the thera- 
peutic regimen which was evolved by a scientific ex- 
amination from the laboratory standpoint. That it 
did good can not be denied for an instant, as is at- 
tested by the gain in weight, by improvement in gen- 
eral nutrition and by the loss of secondary anemia. All 
things considered, we feel that this case is a fair demon- 
stration of the value of studies along these lines, and 
that the results thus far attained fully compensate for 
the trouble and time which such examinations required. 

Case 4. — Relapsing Uveitis {Irido-Chorioiditis) of Ten 
Years' Standing; Irritative Nephritis; Autointoxication from 
Gastrointestinal Decomposition. — ^Mrs. A. H., aged 26, the 
mother of one child, no miscarriages, applied for treatment 
Oct. 21, 1907. 

Family History. — The patient's father and mother are living 
and well. Nothing is known of the materna.l family. The pa- 
ternal grandmother died of dropsy at the age of 79, the pa- 
ternal grandfather at 60 of paralysis. There is no other his- 
tory of heart, lung, nerve or constitutional disease in the 
family. 

Past History. — The patient had measles, chickenpox, whoop- 
ing-cough, all in mild degree, as a child. She never suffered 
from skin disease. At 6 years of age she had pneumonia, and 
on several occasions tonsillitis. The dates of these attacks 
are not obtainable. There is a history of muscular rheuma- 
tism, which occurred at frequent intervals, especially in the 
right shoulder. Lumbago is absent, and there is a vague his- 
tory of pleurodynia. The patient has always "caught cold" 
easily. Menstruation was established at 14, and has always 
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been regular and normal. From her seventeenth to her twenty - 
first year she was never very strong, working at this period 
very hard as a stenographer, with poor appetite and nervous 
disposition, and always very tired. At the age of 21 she 
married, and has had one child, now 2 years of age. Syphilis 
is definitely eliminated, and no evidence of tuberculosis has 
been uncovered. Calmette's test has not been used. 

Past Eye History. — The patient's eye troubles began in 1898 
or 1899, with an attack of uveitis of the right eye, which seems 
to have lasted for three months. This inflammation recurred 
in 1903, and in October of that year she paid one visit to the 
dispensary for diseases of the eye of the University Hospital, 
and the records show that there was a marked uveitis, with 
punctate keratitis and vitreous opacities confined to the right 
eye, the left one being normal. Vision at that time was 
6/12. She was not seen again at this period, but reports that 
she had a number of relapses, until January, 1904, by which 
tiine the vision of the right eye was eutirely destroyed. 

The first intimation of inflammation of the left eye occurred 
in March, 1907, lasting only for about a week. In April of 
the same year, in association with blurred vision, muscse ap- 
peared and synechifiB formed, which, according to her state- 
ment, were "broken up" by atropin. From June of that year 
until the late fall, she was under the constant care of a com- 
petent oculist, without, however, any definite relief, as the 
relapses were frequent and the results of therapeusis disap- 
pointing. She applied for treatment in the aispensary for dis- 
eases of the eye of the University Hospital for the second 
time on October 12, 1907, and two days later was admitted to 
the hospital, where she remained until November 16. 

Examination. — ^The patient is a woman of small frame, but 
well proportioned. Her tissues were soft and flabby and the 
mucosae pale. There was no lesion of the skin; the throat and 
nasopharynx were negative, as were also the lungs. Lymphatic 
enlargement was not demonstrable. There were no cardiac 
murmurs, but there was marked accentuation of the second 
aortic sound. The liver and spleen were negative and there 
were no areas of definite tenderness in the abdomen. The 
right kidney was palpable and slightly movable; the reflexes 
and station were normal. The teeth and gums were sound. 

Examination of the Eyes. — ^V. of O. D., light perception in 
tne periphery, with obliteration of the perception of light in 
the center of the field. The tension of the eye was slightly 
below normal, the iris discolored and adherent to a totally 
cataractous lens of chalky appearance. V. of 0. S. 6/12, the 
pupil dilated under the influence of atropin, and remnants of 
synechia could be detected around the entire periphery. On the 
posterior surface of the cornea, in the usual triangular manner, 
as well as in a more scattered disposition, were free deposits 
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of small mutton-fat drops, the keratitis punctata of ordinary 
parlance. The vitreous was full of thick floating opacities, 
and the fundus could be studied with difficulty, the chief 
change being the unusual enlargement of the retinal veins. 
No definite patches of chorioiditis were discovered. 

LABORATORY EXAMINATIONS. 

Blood Count. — Oct. 16, 1907. Erythrocytes, 4,650,000; leu- 
cocytes, 6,100; hemoglobin, 70 per cent. 

Differential Cotm*.— Polymorphonuclears, 61 per cent.; 
lymphocytes, 32 per cent.; large mononuclears, 4 per cent.; 
transitionals, 3 per cent. 

Blood Pressure, — Sys-tolic, 125; diastolic, 80. 

Gastric Contents. — October 16. Quantity, 40 c.c. ; appear- 
ance, upper Vs translucent liquid, lower % a white precipitate; 
digestion, moderate; free HCl, none; total acidity, 23.75; lac- 
tic acid, none. 

Microscopic Examination. — ^Yeast and starch present; Op- 
pler-Boas bacilli, sarcinae and blood, absent. 

October 29. Quantity 50 c.c; appearance, upper ^ is a light 
brown translucent liquid, having some floating stringy mucus, 
the lower l^ is a fine gray sediment having specks of brown; 
free HCl, 10; total acidity, 34. 

Microscopic examination: Starch well digested. Yeast mod- 
erate amount. Fat, small amount. Xo red cells. No Oppler- 
Boas bacilli or leucocytes. 

Feces. — Four examinations revealed about the same condi- 
tions. Stools formed normally. Dark brown color; offensive; 
slight acid reaction; contained hydrobilirubin. None gave re- 
action for occult blood. Two contained a moderate amount 
of mucus, while two other specimens contained a very small 
amount of mucus. The macroscopic inspection revealed much 
sand; no excess of undigested meat; no starch; no fat; numer- 
ous vegetable fibers, chiefly skins and shells. 

Microscopically, there were some striated and unstriated 
meat fibers, a moderate excess of vegetable cells, no undigested 
starch, no neutral fat, considerable soap, a few fatty acid nee- 
dles, many triple phospaates, and numerous sand granules. 
No blood and no pus; a few leucocytes. The most striking 
abnormality was the large amount of intestinal sand in all 
specimens. 

Average diet for six dfiys: Eggs. 109 gm.; bread, 132 gm. ; 
tomato, 152 gm. ; baked potato, 312 gm. ; steak, 138 gm. ; 
beans. 111 gm. ; apple sauce, 238 gm. ; salt, 7 gm. ; sugar, 26 
gm. ; milk, 744 c.c. 

Urine. — Oct. 21, 1007. Constant diet for four days preced- 
ing collection of s]>ecimen equals about 15.4 gms. nitrogen per 
day. Amount in 24 hours, 900 c.c; reaction, acid; sp. gr.. 



33 

'1024; color, light amber; precipitate, flocculent; odor, normal; 
albumin, trace by heat and acid test, acetic acid and potassium 
ferrocyanid, and a Tery faint trace by Heller's contact test; 
so-called nucleoalbumin (acetic acid precipitate) present in 
trace; albumose, serum-globulin, Bence- Jones albumin, nega- 
tive; indican, moderate excess; sugar, negative; acetone, trace; 
diacetic acid, negative; bile, negative; urobilin, very slight 
excess; phenol, very faint trace; volatile fatty acids = 57.6 
c.c, 1/10 normal solution (BlumenthaFs method) ; total nitro- 
gen, 13.0 gms. (Kjeldahl's method) ; urea (hypobromite meth- 
od), 23.2 gms.; uric acid (Folin's modification of Hopkin's 
method), 0.70 gm.; ammonium nitrogen, 0.09 gm. (Steyer's 
method); chlorids (estimated as sodium chlorid), 5.13 gms.; 
total phosphates, 2.45 gms. (estimated as P2O5) ; earthy phos- 
phates, 0.36 gm. (estimated as PzO,) ; alkaline phosphates, 
2.09 gms. (estimated as PgOs) ; total sulphates (estimated .as 
H2SO4), 2.641 gms.; preformed sulphates (estimated as 
H2SO4), 2.312 gms.; conjugate sulphates (estimated as 
H2SO4), 0.229 gm. 

Microscopic: Few short broad hyaline casts; a few coarsely 
granulated broad casts; cylindroids, a few; numerous mucus 
shreds; leucocytes, present; epithelium, normal; calcium 
oxalate crystals. 

Oct. 23, 1907. Constant diet for six days equals about 15.4 
gms. nitrogen. Amount in 24 hours, 730 cc; reaction, acid; 
color, dark lemon yellow; sp. gr., 1026; precipitate, flocculent; 
odor, normal ; albumin, trace by heat and acid test, acetic acid 
and potassium ferrocyanid tests; none by Heller's contact 
test; so-called nucleo-albumin (acetic acid precipitate) present 
in trace; albumose, negative; Bence- Jones albumin, negative; 
indican, moderate excess; sugar, negative; acetone, trace; dia- 
cetic acid, negative; bile pigments, negative; phenol, very 
faint trace; volatile fatty acids = 124.8 cc, 1/10 normal so- 
lution (Blumenthal's method) ; total nitrogen, 12.5 gms. 
(KjeldahPs method); urea (hypobromite method), 29 gms.; 
uric acid (Folin's modification of Hopkin's method), 0.60 gm. ; 
ammonium nitrogen, 0.08 gm. (Steyer's method) ; chlorids 
(estimated as sodium chlorid), 4.6 gms.; total phosphates 
(estimated as P2O5), 2.10 gms.; earthy phosphates (esti- 
mated as P2O5), 0.24 gm. ; alkaline phosphates (esti- 
mated as P2O5), 1.86 gms.; total sulphates (estimated as 
H2SO4), 2.22 gms.; preformed sulphates (estimated as 
H2SO4), 1.999 gms.; conjugate sulphates (estimated as 
H2SO4), 0.221 gm. 

Microscopic: Few short hyaline casts, a very few fine and 
coarse granular casts; cylindroids, a few; numerous mucus 
shreds; leucocytes, moderate number; epithelium, normal; cal- 
cium oxalate crystals. 

Summary. — Commenting on these findings, Dr. Fife ^vrites 
as follows: The urine measured for eight twenty-four-hour 
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periods was never more than 900 c.c, the spefeific gravity fluct- 
uating normally with the amount of urine. Each specimen 
contained a small amount of serum albumin, a distinct trace 
of nuclear albumin, hyaline casts and cylindroids, and in three 
specimens a few granular casts. These flndings, taken into 
consideration with the somewhat high blood pressure and the 
accentuated second aortic sound, would indicate kidney irri- 
tation, associated with arterial change. Whether this kidney 
lesion and the arterial tension are dependent directly on tox- 
ins can not be stated with definiteness. 

The excess of indican, the presence of phenol, the slight 
excess of urobilin, the trace of acetone and the moderately 
high volatile fatty acids, suggest autointoxication from gas- 
trointestinal decomposition products. This, however, was not 
confirmed by the determination of the conjugate sulphates in 
three specimens, the proportion of conjugate sulphates to pre- 
formed sulphates being 1 to 10, 1 to 9.4 and 1 to 12.2. 

Referring to nitrogen metabolism, it may be said that the 
amount of urea is normal, but the uric-acid output was greater 
than the intake of uric-acid-forming substances would lead us 
to expect. This suggests an excess of endogenous purins, but 
only suggests it, as many more factors would be necessary 
to definitely confirm it. The total nitrogen output is less 
than the intake, allowing for a loss of about 1% gms. of ni- 
trogen in the feces. The chlorid output is less than the in- 
take. This is probably dependent on nephritis. Dr. Fife makes 
special reference to the intestinal sand which he found in the 
stools, and which in at least one case of marked gastrointes- 
tinal autointoxication was a conspicuous feature. He also 
calls attention to the anemia of the\ secondary type and the 
hypoacidity of the gastric contents. 

Treatment and Course of the Case. — After consultation with 
Dr. Fife, based on the analyses which have been submitted, a 
diet list was made out which as much as possible should con- 
tain foods of low purin content, but which do not decompose 
readily and are at the same time as rich in hemoglobin-form- 
ing properties as possible. Free drinking of water was ad- 
vised, provided it did not increase the arterial tension, and the 
colon was flushed with large quantities of normal salt solu- 
tion. Considering the character of the blood pressure, the sec- 
ondary anemia and the possible changes in the arterial coats 
themselves, the administration of small doses of iodid of po- 
tassium was direeteu. Locally, the eye was treated with 
dionin, atrop^n and hot compresses. 

By November 4 the patient was greatly improved, the vitre- 
ous ofKacity had in large measure absorbed, and the vision, 
after correcting half a diopter of astigmatism, was 6/7.5 and 
part of 6/6; and on November 16, or just a month after ad- 
mission, she was permitted to go home and to discontinue the 
atropin. 
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All went well until the latter part of Deoeml)er, when there 
was a decided relapse and vision reduced to large letters by a 
free deposition of mutton-fat drops on the posterior surface of 
the cornea, and a rapid redevelopment of thick vitreous opac- 
ities. The patient was admitted again to tne University Hos- 
pital on Jan. 2, 1908, and remained there for five weeks, again 
placed on as strict a diet as possible (which, however, had also 
been continued while she was at home, as had also the iodid 
of potassium), and treated with pilocarpin diaphoresis, which 
after the fourth sweat had to be discontinued on account of 
the intense nausea which it produced, and later with subcon- 
junctival injections of saline solution, which acted very favor- 
ably. At the present time (March, 1908) there has again 
been some improvement. The vitreous, although far from 
clear, has lost most of its thick opacities and the K P has dis- 
appeared. The unusually large retinal veins are still a marked 
ophthalmoscopic picture. Patches of chorioiditis are not visi- 
ble. The vision is 6/12. 

Eemarks, — This case indicates that although it may 
be assumed that an autointoxication from gastrointes- 
tinal decomposition was present, and that its correction 
by suitable diet was followed by an exceedingly rapid 
improvement in a relapsing uveitis of distinctly malig- 
nant tendency, such treatment was not enough to pre- 
vent a recurrence. Evidently autointoxication is not the 
sole cause, although it may be a contributing one. What 
the toxin is which is responsible for the relapses has not 
been demonstrated, and we assert onlv that the in- 
testinal intoxication as one factor is worthy of consider- 
ation, because the relapses appear to have been much 
more susceptible to correction that those relapes which 
had occurred prior to the establishment of this strict 
diet, and which were responsible for the destruction of 
the vision of the right eye. 

It may be maintained that such searching examina- 
tions of the secretions as have been recorded in two of 
the preceding cases would be likely to reveal one or other 
of the conditions which are associated with intestinal 
autointoxication or faulty nitrogen metabolism in any 
patient who has for a long period of time been a sufferer 
from a chronic or relapsing ocular disorder. Therefore, 
the following case, which from the ocular standpoint 
belongs in the same class with those which have pre- 
ceded it, but which, in so far as laboratory investigations 
are concerned, is excluded from it, is recorded. 

Case 5. — Relapsing Iritis {Uveitis); Entire Absence of 
Evidences of Autointoxication. — L. W., male, aged 62, came 
for consultation Feb. 28, 1907. 
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Family History and Past History. — Data in these respects 
are not recorded, as they have no bearing on the present ques- 
tion. The influence of rheumatism, tuberculosis and syphilis 
may be excluded. 

Past Eye History. — Patient always myopic, has been wear- 
ing glasses since the age of 15. At the age of 22 he had an 
attack of iritis of an approximate duration of ten days. A 
second attack occurred at the age of 25, and from then on 
until about six years ago he has had an attack every two or 
three years, but during the past six years the attacks have 
manifested themselves every twelve to eighteen months. In 
1897 iridectomy was performed on the left eye. 

Physical Examination. — ^The patient is a spare man, with a 
small amount of adipose tissue, the muscles being moderately 
well developed. There was no distinct emaciation, the bones 
were small, the mucous membranes a little pale and slightly 
cyanotic ; the head and neck were negative, ^he chest long and 
narrow, but of good expansion. The lungs were negative. The 
heart area was very slightly enlarged. There were no mur- 
murs, but the second aortic sound was moderately accentu- 
ated. The abdominal organs were normal in size and posi- 
tion, the glands negative and the reflexes and station normal. 

Eye Examination. — ^V. of 0. D. with — 2.50 c. axis 105, 
4/15. The pupil under the influence of atropin was a vertical 
oval, 5 by 4, the anterior chamber deep and the lower and in- 
ner and outer margin of the pupil is fringed with gray exudate. 
There was a slight peri-nuclear haze and some pigment on the 
capsule of the lens, together with a fine deposit of dots on 
Descemet's membrane. Remnants of synechia were visible at the 
outer part of the pupil. In the vitreous moderately devel- 
oped string-like opacities 'were visible. The disc was a hori- 
zontal oval, with a scleral ring broadening below into a super- 
ficial crescent. There was general epithelial chorioiditis, and 
in the macular region there were delicate grayish-white lines, 
with small pigment dots and smaller white dots. The tension 
was normal and the field of vision normal. V. of O. S., with — 
6 D., fingers at 24 inches. There was a narrow upward 
coloboma, with well-placed edges, and the pupil transmitted 
a red. reflex. To a mass of lymph just behind and above the 
pupil the margins of the coloboma were adherent. The iris 
was tremulous; there was no rise of tension and no view 
through the cataractous lens of the fundus. 

LABORATORY EXAMINATIONS. 

Blood. — Erythrocytes, 4,900,000; leucocytes, 6,560; hema- 
globin, 70 per cent. Systolic blood pressure, 112; diastolic 
pressure, 85. 

Examination of stomach contents showed contents well di- 
gested, small amount of mucus, free hydrochloric acid, 26; 
total acidity, 48. 
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I7rtn6.— March 2, 1907. Quantity, 24 hours, 1,410 cc, 
color, dark straw; cloudy; sediment, floeculent; odor, slightly 
putrid; reaction, acid; sp. gr., 1010. 

Quantitative determinations: Total solids, 30 gms.; serum- 
albumin, serum -globulin and glucose, none; total nitrogen 
(Kjeldahl), 11.23 gms.; urea (Doremus), 21.75 gms.; uric 
acid (Folin-Hopkins), 0.31 gm. ; ammonia nitrogen (Steyer's 
apparatus), 0.15 gm.; volatile fatty acids (Blumenthal's 
method), 54.0 c.c, 1/10 normal solution; total chlorids, esti- 
mated as NaCl, 7.65 gms.; total phosphates, estimated as 
P2O5, 234 gms.; earthy phosphates, estimated as PjOs, 0.416 
gms.; alkaline phosphates, estimated as PjOn, 1.924 gms.; total 
sulphates, estimated as H2SO4, 2.941 gms.; preformed sul- 
phates, estimated as H2SO4, 2.636 gms.; conjugate sulphates, 
estimated as H2SO4, 0.305 gm. ; purin nitrogen, 0.23 gm. 

Microscopic examination: Small amount of mucus; few uric- 
acid crvstals; no casts. 

March 3, 1907. Quantity, 24 hours, 1,450 cc; color, deep 
straw; appearance, faintly cloudy; sediment, none; odor, nor- 
mal; reaction, acid; sp. gr., 1010. 

Quantitative determinations: Total solids, 32. gms.; serum- 
albumin, serum -globulin and glucose, none; total nitrogen 
(Kjeldhal), 12.70 gms.; urea (Doremus), 18.0 gms.; uric acid 
(Folin-Hopkins), 0.33 gm. ; ammonia nitrogen (Steyer's 
apparatus), 0.42 gm. ; volatile fatty acids (Blumenthars 
method), 56 cc, 1/10 normal solution; total chlorids, esti- 
mated as NaCl, 8.85 gms.; total phosphates, estimated as 
P2O5, 3.96 gms.; earthy phosphates, estimated as PjOb, 0.53 
gm. ; alkaline phosphates, estimated as PjOb, 3.34 gms.; total 
sulphates, estimated as H..SO4, 3.00 gms.; preformed sulphates, 
estimated as H2SO4, 2.784 gms.; conjugate sulphates, esti- 
mated as H2SO4, 0.216 gm.; purin nitrogen, 0.23 gm. 

Microscopic examination: Small amount of mucus; no casts. 

March 4, 1907. Diet, special; quantity, 24 hours, 1,636 cc; 
color, pale amber; appearance, faint cloud; sediment, floecu- 
lent; odor, normal; reaction, acid; sp. gr., 1012; serum-albu- 
min, very faintest trace possible. 

Quantitative determinations: Total solids, 38.0 gms.; serum- 
albumin, very faintest possible trace; serum-globulin, none; 
glucose, none; total nitrogen (Kjeldahl), 14.78 gms.; urea 
(Doremus), 22.10 gms.; uric acid (Folin-Hopkins), 0.35 gm. ; 
ammonia nitrogen (Steyer's apparatus), 0.38 gm. ; volatile 
fatty acids (Blumenthars method), 38.0 c.c, 1/10 normal so- 
lution; total chlofids, estimated as NaCl, 10.0 gms.; total 
phosphates, estimated as PjOb, 3.09 gms.; earthy phosphates, 
estimated as P2O5, 0.81 gm.; alkaline phosphates, estimated 
as P2O5, 2.18 gms.; total sulphates, estimated as H2SO4, 3.43 
gms.; preformed sulphates, estimated as H2SO4, 3.16 gms.; 
conjugate sulphates, estimated as H2SO4, 0.27 gm. ; purin 
nitrogen, 0.29 gm. 
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Microscopic examination: Smaii amount of mucus; few uric 
acid crystals; no casts. 

Remarks. — Commenting on these examinations, Dr. 
Fife points out that the urine examination was prac- 
tically negative. On the first two days of observation 
equilibrium of nitrogen metabolism was not established, 
the intake being greater than the output and the patient 
normally gained one pound in weight, but on the third 
day the equilibrium was just about established with a 
weight variation of only two ounces. It will be noticed 
there is no increase in ammonia nitrogen coefficient, in 
the volatile fatty acids, or in the proportion of the sul- 
phates; no phenol, acetone, excess of indican or uro- 
bilin. The uric acid and purins are perhaps a little high 
and the urea a little low, but nothing in the urine sug- 
gests autointoxication. The amount of albumin was so 
slight that it could scarcely be detected with the heat 
and acid test and not at all by the contact test. Exami- 
nation of the feces was negative, the digestion of all 
food elements being good. Occult blood was present, 
probably due to rare meats. 

The patient did not remain for treatment, and there- 
fore the subsequent history of the case can not be given. 
It is quoted only, as before stated, as an example of en- 
tirely negative results in so far as the discovery of 
intestinal autointoxication is concerned, and, indeed, as 
the discovery of any toxin or infection may have. been 
responsible for the relapsing iritis. 

Case 6. — Central Exudative Chorioiditis of the Right Eye 
of the Plastic Type, with One Patch of Peripheral Retino- 
Chorioiditis ; High Irregular Astigmatism; Furunculosis ; 
Questionable Autointoxication. — ^L. L., a boy, aged 15, came 
for consultation on March 31, 1906. 

Family History. — The patient's father and mother are liv- 
ing and the father is in good health; the mother in recent 
years has been a chronic neurasthenic. Two brothers are liv- 
ing and healthy. The family history of more distant date 
is fairly good, and the grandparents lived to old age. One 
uncle died of Bright's disease. There is no reason to suspect 
specific taint in any of the blood relatives. 

Past History. — The patient has always been a fairly healthy 
boy, having had scarlet fever, but of moderate degree. There 
is no history of tonsillitis and none of rheumatism. In August, 
1907, but more than a year after the eye troubles began, 
furunculosis was evident, the active pustules being chiefly situ- 
ated on the right side of the face and also on the arm, and 



39 

these lasted, coming in various crops, until December of that 
year. 

P<i8t Eye History, — For the earlier data of the patient's 
eye conditions I am indebted to the courtesy of Dr. Posey, 
whom he first consulted April 18, 1902, for asthenopic symp- 
toms, which were relieved by the correction at that time of a 
simple hypermetropia, which yielded normal vision, and there 
were no pathologic ophthalmoscopic changes. Three years 
later, with a renewal of the asthenopic symptoms, an astigma- 
tism of half a diopter against the rule was discovered after 
atropin mydriasis, and later, following an attack of acute ca- 
tarrhal conjunctivitis, there was a tendency to spasm of the 
right ciliary muscle and the astigmatism had increased to 
double the quantity. Four months later, in association with a 
renewal of the asthenopia and a marked increase of the astig- 
matism of the right eye, which was now -f- 1-75 D. axis 5, a 
granular condition of the right macula was first noted. Again, 
five months later the patient returned with metamorphopsia 
and decided macular chorioiditis was evident, although at that 
time the vision was still normal, but the astigmatism had 
risen to 2.25 D. axis 180. A month later vision had fallen to 
5/6, and in spite of restriction in the use of his eyes the 
chorioiditis had apparently increased. 

Examination, — ^The patient is a well-formed boy whose nu- 
trition seems to be exceedingly good and whose weight is 
115 pounds. A careful examination by his physician at that 
time. Dr. Louis Starr, failed to reveal any organic lesions, but 
only such conditions as in general terms suggested lithemia, 
to which diathesis he was entitled by direct inheritance. The 
teeth were sound and the rhino -pharynx healthy. 

Eye Examination. — ^V. of O. D., counts fingers at 50 cm., 
this marked reduction of vision having taken place within a 
month prior to his examination. The ophthalmometer re- 
vealed an astigmatism of 6 D., there were no deposits on the 
posterior surface of the cornea, thick opacities floated 
through the vitreous, the disc could be seen only dimly, but 
appeared not to be swollen, the retinal veins were large and 
irregular, and the center of the eyeground directly in the 
macular region was occupied by a large, circular, greenish- 
white exudate pushing forward into the vitreous from 3 to 4 
D. above the level of the eyeground and gradually sloping into 
its surrounding area. The field of vision was normal in its 
periphery, but in the center there was a scotoma corresponding 
to the chorioidal deposit just described. Far in the periphery 
of the same eyeground in the outer and lower outer region 
there was a very large area of pigment^id retino-chorioiditis. 

V. of O. S., after the correction of half a diopter of astigma- 
tism against the rule, was normal, and the ophthalmoscope 
failed to reveal any pathologic lesions. The patient was 
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admitted to the Orthopedic Hospital, where for two days there 
was a slight rise of temperature, never going beyond 100 F., 
and subsequently returning to normal, where it remained. 

LABOBATOBY EXAMINATIONS. 

Only the blood and urine were examined. The former was 
normal in all respects, and the latter gave an average specific 
gravity of 1014, was amber in color, alkaline in reaction, and 
showed a persistent increase of indican. Casts were not dis- 
covered. Unfortunately, none of the thorough examinations 
of the urine previously reported were made, nor was there 
any analysis of the gastric contents or of the feces. 

Treatment and Progress of the Case, — ^The treatment con- 
sisted in the internal administration of iodid of sodium, daily 
diapnoresis in a cabinet bath, light massage and a strict diet, 
with the elimination of all sweets, pastries and easily decom- 
posed foods. At the expiration of five weeks, during which 
period sixteen vapor baths were taken, the vitreous was en- 
tirely clear, the greenish exudate in the chorioid had con- 
tracted, although it was a little more elevated and had as- 
sumed a somewhat cone shape, the apex of which was -f 6 D. 
It now became surrounded by a ring of erosion twice as wide 
as the retinal vein. No change was visible in the peripheral 
patch of retino-chorioiditis, which was certainly of ancient 
date. Vision was now with some difficulty 6/60 and eccentric. 
The boy was taken from school, sent to live in the country 
and given only from time to time small doses of biniodid of 
mercury. 

Little, or no change took place in the eyeground, except a 
gradual absorption of the greenish exudate, which now became 
pigmented on its margin, while the collar of erosion widened. 
Occasionally, fine hyalitis was visible. Little by little, with 
widening of the eroded collar, the central areas of exudate dis- 
appeared until at the present time the sclera is exposed in a 
white patch and the vision remains as before, approximately 
6/60 eccentrically. 

During the summer of 1907, as previously noted, furunculo- 
sii appeared. At this time the patient was under the care of 
Dr. E. G. Beardsley, who reports the urine to be normal in 
every respect, as well as the blood, namely, erythrocytes, 
5,200,000, leucocytes, 7,200. There, was a slight increase in 
the polymorphonuclear neutrophiles. Dr. Beardsley, referring 
particularly to the acne pustules on the face, writes as fol- 
lows: "I have been interested in observing the relation of the 
opsonic index of the serum of the blood to the various strains 
of staphylococcus which I have from time to time isolated 
from the acne lesions. When the index was first estimated it 
was decidedly low, being.. 51, and varied from time to time, 
but never reached a point above .62, except following the in- 
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joctions of cultures of the germ in question. The treat- 
ment of the acne lesions by bacterial vaccines proved disap- 
pointing, although there was improvement at first, the index 
rising above 2.2, but with almost total disappearance of the 
local lesions, with the discontinuance of the vaccines, how- 
ever, the resistance of the serums dropped back to below 1 and 
a few new pustules appeared." 

During the period of the acne eruptions there was no marked 
change in the right eye nor in the left, but on their disappear- 
ance in December, 1907, the patient began to complain of 
blurred vision in the left eye, with asthenopia, some epiphora 
and some dread of light. These symptoms, ordinarily unim- 
portant, were alarming on account of the history of the right 
eye. With absolute cessation of eye work, a two weeks* period 
of atropin mydriasis and the internal administration of Fow- 
ler's solution and renewal of a stricter diet, they disappeared 
and the vision became accurately normal in the left eye. At 
present there are no signs in any portion of the left eyeground 
of any chorioidal disturbance. 

Remarks,— ^xce^it for a persistent increase of indi- 
can during the period of active chorioiditis, there were 
no cigns of intestinal fermentation, but also no elabor- 
ate examinations of the urine or of any other of the 
secretions of the body were made. Moreover, the treat- 
ment was thpt ordinarily applied to cases of chorioiditis 
of this type plus the regulation of the diet, with special 
elimination of food-stuffs known to be unhealthy. In 
other words, the treatment did not differ from that 
which may be called routine in cases of this character. 
It is recorded here for the purpose of calling attention in 
a later paragraph to the relationship of the furunculosis 
to the chorioidal changes. 

CONCLUSIONS. 

I come now to consider what conclusions may be 
deduced from the studies just presented. 

1. Is there any known disease of any of the histo- 
logic systems of the eye which of itself would justify the 
inference that an intestinal autointoxication is present? 
Certainly not, because, in the first place, we have no 
definitely certain knowledge of any specific intoxication 
depending upon the non-elimination of metabolic prod- 
ucts, and, in the second place, the clinical pictures of 
ocular diseases, for example, of the uveal tract, may be 
identical, although their etiology may be widely differ- 
ent. 
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2. Have laboratory examinations isolated any defi- 
nite toxin to the influence of which could be attributed 
any of the diseases of the eye at present under consid- 
eration? They have not. Hence, if such a criterion of 
the diagnosis of an autointoxication is necessary, as I 
have already stated, none of the cases recorded could be 
regarded as expressions of metabolic disorders. 

3. Is it worth while,, negative answers having been 
given to questions 1 and 2, to pursue the line of investi- 
gation in the cases under consideration ? It would cer- 
tainly seem so. At least we find or do not find the 
evidences of iijtestinal putrefaction and become ac- 
quainted with the patient^s nitrogen metabolism. If the 
metabolism is abnormal it may be restored to the normal 
by a dietetic regimen, which could not be worked out in 
the absence of the data furnished by such examinations, 
with brilliant results, as, for example, in cases 1, 2 and 
3, and striking, if not brilliant, in case 4. 

What I particularly wish to emphasize is that while 
there must be, again to quote Taylor, no loose interpre- 
tation of the facts of metabolism and their relation to 
disease, certain uveal tract and corneal affections should 
be sharply separated from the perfunctory examinations 
which they have only too often received, and from the 
equally perfunctory and insufficient therapeutic meas- 
ures which have been accorded to them, and that the 
investigations along lines already indicated, which have 
also been urged by Elschnig, Kraus, Groyer, Stephenson, 
Spicer, Cross and other writers, should be commended 
and pursued. As Dr. Goldthwaite recently stated in a 
most scholarly and illuminating address on the treat- 
ment of non-tuberculous joint affections, investigation 
of each case and not routine medication is what is re- 
quired. If, as he has demonstrated, many cases of non- 
tubercular infectious arthritis, formerly vaguely attrib- 
uted to rheumatism, are really due to foci of infection in 
the accessory sinuses, the teeth, the tonsils, and possibly 
to bacterial activity in the intestines, and that removal 
of such foci opens the way to cure, the same may be 
true of the ocular diseases now being considered. In- 
deed, we well know that some of them, notably cases of 
uveitis, are caused by infections which pass from the 
pharyngeal ring, the tonsils, the alveolar processes and 
the air sinuses. 

To make our investigations complete we should add 
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to them such data as may be gleaned from chemical 
examinations of the body secretions, notably those of 
the kidney and the intestinal tract, but these examina- 
tions must be thorough, and in order to indicate the 
thoroughness and care with which they should be under- 
taken, the detailed laboratory results have been recorded. 
Finally, I wish to call attention to another matter, 
which has not escaped the attention of other clinicians, 
and to which I have^ made reference on another occa- 
sion, namely, a certain relationship which exists between 
the outbreaks of uveal tract disease, notably chorioiditis, 
and lesions of the skin. This was a noteworthy feature 
in case 3. In this patient when the skin aflfection was 
evident the eyes were better, and vice versa. Among 
those patients to whom reference is made in a previous 
paper, one for example, had in the right eye a localized 
plastic chorioiditis near the macula. Two years later 
an exactly similar lesion developed in the fellow eye, 
and again two years later a sharp attack of herpes 
zoster, and on this occasion the chorioid remained unaf- 
fected. In another patient plastic chorioiditis ap- 
peared to alternate with an attack of eczema of the face, 
while in the last case recorded in the present series, dur- 
ing the development of facial furunculosis, the eye was 
quiet, but on the subsidence of the furunculosis the 
earliest symptoms of chorioidal change began, which 
yielded, however, very promptly to active treatment, 
without the development of pronounced lesions in this 
membrane. This association of eczema, herpes zoster, 
acne and chorioidal disease appears to be more than a 
coincidence. If it be true that an intestinal intoxica- 
tion may sometimes be interpreted in an effort of 
elimination by the development of a skin disease, for 
instance, one of the three named is it not probable it 
may have a similar interpretation by the development 
of a chorioiditis or uveitis, and that sometimes the toxin 
is responsible for the skin lesion and on another occas- 
ion in the same patient for the uveal tract affection ? 

3. Ann. Ophth., 1906, xv, 513. 
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The almost universal prevalence of tuberculosis, the 
enormous death rate, together with its possible pre- 
vention and cure, have focused the attention of the 
world on this disease in a way and to an extent unique 
in the history of medicine. The opportunities for infec- 
tion are so frequent, and the number of recoveries in 
which the healed lesions are recognized only postmor- 
tem are so numerous, as to justify the German-folk 
saying, "Jedermann hat am Ende ein bischen Tuber- 
culose." It is evident, then, that some other element 
than that of infection merely must influence the course 
of this disease, otherwise, as almost every one is exposed 
to infection, the world would become a mortuary from 
this cause alone. It is generally recognized, however, 
that any condition which lowers the vital resistance or 
increases what Jonathan Hutchinson calls the "vulner- 
ability,^^ predisposes to infection and retards recovery. 

Among the earliest symptoms of beginning tubercu- 
losis are increased pulse rate and a loss of weight. Even 
before a local lesion has become sufficiently pronounced 
to be detected the rapid pulse and malnutrition are sig- 
nals of the on-coming storm. 

The importance, thjBU, of recognizing any other ex- 
isting conditions that can increase the pulse rate or 
interfere with digestion and nutrition will be self-evi- 
dent. It may have a bearing, too, that it is by no means 
a settled question that the respiratory tract is always 
the port of entry of the bacillus in pulmonary tubercu- 
losis. 

* This paper has been accepted by the Executive Committee of the 
Section on Ophthalmology of the American Medical Association, to be 
presented before the Section at the Chicago Session, June 2-5, 1908. 
Publication rights reserved by the American Medical Association. 
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J. Vernon White^ says that "the investigations of a 
number of recent authorities seem to show that tuber- 
culous infection through the alimentary canal is of very 
frequent occurrence/^ and that "tuberculosis due to the 
bacillus that enters the lungs with breathed air is an 
unknown affection.'* As both these opinions are based 
on the same facts, known to all pathologists, it is evident 
that there are unknown factors which prev^ent agreement 
in the interpretation of what is already known. 

This paper is based on the following propositions : 

1. Errors of refraction, or marked muscle imbalance, 
may so disarrange the nervous functions that gastric or 
intestinal disturbances may result, and metabolism be 
retarded in consequence, with lowered resistance and 
increased susceptibility to infection. 

2. The continued existence of such conditions, es- 
pecially in the neurotic, may so lower the vitality as to 
retard recovery from tuberculous infections of the lungs. 

3. Eelief of the abnormal visual conditions is a 
necessary prerequisite to recovery from pulmonary dis- 
ease. 

4. In view of these facts the complete examination of 
a suspected tuberculous patient has not been made until 
the condition of the eyes, including the refraction and 
dynamics of the ocular muscles, has been investigated 
arid carefully recorded. 

The conclusions on which these premises are based 
have a practical application. 

The following two cases, which are typical of many, 
will illustrate, first, the causative relation of eyestrain 
to disturbed digestion and assimilation, and, second, the 
importance of both in tuberculosis : 

Case 1. — Eyestrain due to anisometropia causing gastric and 
intestinal indigestion. 

Patient. — F. L., aged 33, principal of high school. 

History. — About ten years ago he began to have severe pains 
in stomach. These would be relieved after eating, but would 
recur, with increased severity, in a few hours. This gradually 
grew less for four or five years, when he began to have attacks 
of nausea after eating, with a disagreeable "sour feeling" in 
the stomach. His digestion was always better when he did 
not use his eyes. Absolute rest for one day from close work 
was always followed by relief of the stomach symptoms. While 
walking on the street at times he would have blind attacks, 
with pain in and about the eyes. After half an hour, the blur 

1. New York Med. Jour., Nov. 2, 1907. 
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would disappear, and he would become nauseated, with intense 
headache. Dietetic and medicinal treatment seemed to afford 
him little relief. 

Examination. — A cycloplegic test showed hyperopic astig- 
mia with anisometropia. R. V., -|- 0.50 D. cyl. ax. 75 V. = 
20/20. L. v., —0.37 D. cyl. ax. 120 V = 20/20. Muscle bal- 
ance was normal. 

Suhseqttent History. — After wearing corrective glasses for a 
week all these disagreeable symptoms disappeared and did not 
return. After six months, a slight acidity of the stomach sug- 
gested a re-examination of his eyes, when a change in the axis 
of the cylinder of the right eye was found, it having turned 
from 75 to 90 degrees. Since wearing the glasses, his metabol- 
ism had so improved that he had gained fifteen pounds in 
weight. The indigestion could be brought on again at any time 
by leaving off his glasses, if only for a few hours. 

The second case shows the influence with a like condi- 
tion exercised when associated with tuberculosis : 

Case 2. — Compound hyperopic astigmia-anisometropia, caus- 
ing impairment of digestion and metabolism, and preventing 
recovery in pulmonary tuberculosis. 

Patient. — Mrs. J. S. P., female, aged 25. 

History. — In 1905 she developed a tuberculous condition in 
the apex of one lung, and was immediately sent to the Adiron- 
dacks and put under competent care. The usual treatment, 
that of an absolutely outdoor life, with superalimentation, was 
followed. She suffered constantly from intestinal indigestion 
and malassimilation, continued to lose weight, and in October 
was much worse than in May. It was determined that she 
should spend the winter in California, and en route came from 
her father's home in Rochester to Buffalo for relief of an eye- 
strain of which she had recently become conscious. 

Examination. — Under cycloplegics, the following condition of 
anisometropia was found: R. V., -+-0.50 D. sph. 3 -f 0.75 D. 
cyl. ax. 165 V.=: 20/20; L. V., +1.00 D. sph. ^ +1.75 D. 
cyl. ax. 165 V. = 20/20. Esophoria of 3 degrees was present. 
For nearly three months she had suffered persistently from 
nausea, with constant intestinal indigestion. She was so weak 
and nervous that she was obliged to lie down for several hours 
before she could have her refraction taken. Her pulse was ex- 
ceedingly rapid and weak. 

Subsequent History. — It was found that she could take 
a full correction, and two days later started for New Orleans. 
The nausea immediately disappeared. For the first time in her 
life she was able to take a railway journey without suffering 
from car sickness. With a disappearance of the nausea the 
indigestion ceased, assimiliation became normal, weight in- 
creased, and she returned in the spring, having gained fifteen 
pounds and fully recovered in every way. She can not go with- 
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out her glasses without having a return of her old symptoms 
of indigestion. 

If the theory advanced in this paper is correct, that 
the effort to use abnormal eyes may disturb the nervous 
currents elsewhere, and if the proportion of tuberculous 
people who suffer from eyestrain is at all large, its bear- 
ing on the general problem of tuberculosis is one of 
enormous importance. It is a generally accepted truism 
that any agent or condition which undermines the in- 
tegrity of the nervous system will increase the suscepti- 
bility to disease, and the neurotic appears to be pecu- 
liarly vulnerable to tubercular infections. 

In support of this contention, Clifford Albutt, dis- 
cussing a variety of phthisis, says: "I began to find 
in my own practice and in the writings of alienists how 
large a part phthisis plays in. neurotic families. Even 
then, however, it did not occur to me to associate any 
particular form of phthisis with neurotic disorder until 
a few striking cases of unclassable variety occurred in 
neurotic families under circumstances which spoke too 
eloquently to be overlooked. If we go a step further 
and ask for a pathologic explanation of these facts we 
approach a land of darkness.^^ 

It is not the purpose of this paper to discuss tubercu- 
losis as a neurosis, but to demonstrate how important 
nervous conditions are in this disease, and to indicate 
that the eyes may be an important element in producing 
these conditions. Concerning the truth of this propo- 
sition, the mass of confirmatory testimony is so great 
that it is now very generally accepted, both by ophthal- 
mologists and practitioners of internal medicine. Baker^ 
reports 100 cases of migraine relieved by the correction 
of errors of refraction, and Musser has said that "func- 
tional gastric disorder is very rarely a primary trouble.^^ 
Stockton was the first to point out the relation of eye- 
strain to digestion. In 1894 he said that the causes of 
functional gastric disorders are usually some reflex irri- 
tation or some toxemia. Max Einhorn, in 1893, de- 
scribed, under the title "achylia gastrica,^^ a most impor- 
tant condition of the stomach, later described bv Dr. 
Allen A. Jones as "gastric anacidity.^^ The majority 
of the cases reported by Dr. Jones, together with several 

2. A statistical inquiry as to the Relief and Cure of Mi^fraine 
by the Correction of Errors of Refraction, Academy of Oprhthal- 
mology and Oto-Laryngology, 1906. 
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others included in the above-mentioned series, were ex- 
amined as to the existence of eyestrain. Without a 
single exception, there was found to exist a definite and 
relatively uniform ocular defect, viz., unsymmetrical 
astigmatism of high degree, varying from one to five 
diopters. Cohn' emphasizes this by saying : "The visual 
apparatus is in closest connection with the other higher 
nervous mechanism, and the slightest disturbance of the 
visual portion may produce irritation in the entire motor, 
sensory and psychic systems.^' It may be conservatively 
stated, then, as the conclusion of the best American in- 
vestigators, that eyestrain is a frequent cause of im- 
paired metabolism. 

The importance of eyestrain in the tuberculous being 
recognized, the natural inquiry which would follow is as 
to its frequency. Here we have absolutely no statistics. 
In none of the institutions established by public or pri- 
vate beneficence for the investigation or treatment of 
tuberculosis, in none of the reports which have been is- 
sued by individuals or associations, and by none of the 
authorities, so far as it has been possible to learn, has 
an exact examination with record of the condition of 
the refraction and of the dynamics of the eye muscles 
been considered an essential part of the anamnesis. 

It can not be assumed that the tuberculous are more 
free from visual defects than are the non-tuberculous, 
and Gould says that he has never yet seen a mechan- 
ically perfect eye. How general visual disturbances, of 
such an extent that they may not be considered negli- 
gible quantities, are, is evidenced by the fact that re- 
fractive tests constitute from 60 to 70 per cent, of our 
daily work as ophthalmologists, while the attempted 
adaptation of lenses to eyes requiring their help occu-r 
pies practically the entire time of opticians. 

It is absurd, then, to ignore the existence of focal 
defects in the tuberculous or to minimize their impor- 
tance. Yet in the Henry Phipps Institute, Philadel- 
phia, where the examinations are conducted with the 
most scrupulous care and the reports are most detailed, 
the requirements seem to be met by recording the color 
of the eyes (an item of questionable value), and noting • 
whether or not the pupils are dilated or unequal. Con- 
cerning th^ latter, the observations are most interest- 
ing and it would seem to lead one to think of further 
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investigations: Y^'DieTrfaifer oi dilated /aAil^ and of 
unequal pupils aVj^mptoms of tuberctft&p^/^ says the 

report of 1906^ '^'^^^St^^^WSf^^^ ^^^ table, 
but only in regard to iSqueiiSy ui ut?6urrenee. ^tjTo light 
is thrown on the cause of the phenomenon norj on the 
relationship of the disease. It is not even clear that 
they actually are symptoms of tuberculosis. Occurring 
in some cases and not in others, it is possible, and even 
probable, that they may be due to mixed infection or 
some complication/^ 

The third report, that for 1907, shows that among 
885 new patients 208 had dilated pupils, 399 had not, 
and of 278 no record was made. In 55 patients the 
pupils were unequal. '^Dilated pupils,^^ says the report, 
*^for this year have occurred in about one-third of the 
patients of whom a record has been made as to the pu- 
pils. Unequal pupils have been recorded infrequently. 
Much has been said as to the condition of the pupils in 
tuberculosis by some writers, and statistics are here pre- 
sented with a view of getting some light on the subject. 
So far we can draw no conclusions. We do not even 
know to what the phenomenon is due. Usually it is as- 
cribed to muscular weakness.^^ One year, therefore, we 
find the accommodative weakness manifesting itself in 
enlargement of the pupils, ascribed to a toxemia which 
must have a remarkable predilection for particular 
nuclei of the third nerve, and the next year to a muscu- 
lar weakness which is equally speculative. 

Is it not amazing that with such a specific assurance 
that the visual mechanism is in trouble, investigation 
should cease and vague and variable surmise serve as a 
basis from which to guess the etiology ? 

A dilated pupil is often associated with myopia. As- 
tigmatism is the turnstile, as Eisley says, through which 
the eye passes in achieving myopia. Exophoria and 
dilated pupils are definitely correlated, and this combi- 
nation works such disaster in the midbrain as often to 
be nerve wrecking. It is not essential that we should 
. know the channels through which the irritation is car- 
ried in order that we may appreciate the fact that eyes 
organically • unlike, in an endeavor to blend images in 
the cortex, will cause nausea, vertigo, hyperacidity or 
subacidity of the stomach, and intestinal indigestion. 
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These are matters of daily experience in the practice of 
every ophthahnologist. That long oeural band, the fas- 
ciculus longitudinalisj originating anterior to the nuclei 
of the third nerve and extending back till it is lost in 
the medulla is probably the medium by which the 
root organs of the various cerebral nerves are con- 
nected. That some such connection exists has been 
clinically demonstrated. When the eyes are organically 
different an excess of energy, equal to the difference be- 
tween the better and the most abnormal eye, must be 
sent to both. Under such conditions the endeavor to 
maintain the parity between accommodation and con- 
vergence results in ciliary spasm or ciliary relaxation. 
It is probable that the one is associated with esophoria, 
the other with exophoria. The unconscious effort or 
paresis, as the case may be, of one set of muscles or 
fibers is reflected to other and remote sets. If one 
makes a jstrong effort to clench one hand very tightly 
he will find that he is unconsciouly closing the other. 
The effect of tension within the eye, or of relaxation, 
seems to be reflected particularly to the non-striated 
muscular tissue, and as a result a contraction or a relax- 
ation of circular flbers follows. This is true of the vaso- 
dilators or vasoconstrictors of the capillaries, of the 
circular fibers ef the stomach or of the intestines, of 
the urethra and of the uterus. Hence follow local con- 
gestions or local anemias, cramp of the stomach or ca- 
tarrh of the stomach, constipation or diarrhea, incon- 
tinence of the urine, and in several instances I have 
seen pregnancy, after many years (jf sterility, follow the 
relief of an eyestrain that could be explained only on 
the basis of a relaxation of a persistent contraction of 
the circular fibers of the cervix. With these far-reach- 
ing nervous involvements, inadequacy of metabolism as 
an element in tuberculosis assumes an added importance 
whether or not Eavenel* is correct in his contention that 
"the alimentary tract is a frequent port of entry for the 
tubercle bacillus,^^ for the same conditions that disturb 
the nervous functions of the digestive tract will involve 
nerve supply of all of the essential organs, and given 
a neuropathic diathesis we have the conditions pre- 
pared for the reception and culture of the infective or- 
ganism. 

4. Am. Jour. Med. Sc, October, 1907. 
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CONCLUSIONS. 

The essential propositions which these conclusions 
warrant are: 

1. The inadequacies of focus or the motility of the 
eyes may give rise to and be responsible for disturbances 
of digestion and assimilation. 

2. Lowered vitality, especially in the neurotic, pre- 
disposes to tuberculous infection, and as superalimenta- 
tion is of first importance in effecting a cure, an exact 
and complete examination of the refraction and of the 
motility of the eyes should constitute an essential part 
of the examination of every patient suspected of having 
this disease. 

3. If these are the views of the ophthalmologist on 
this subject they are of such vital importance to a vast 
number of sufferers that resolutions to that effect should 
be adopted, and the recommendation made to this Asso- 
ciation that it is the sense of the members of this section 
that no examination for tuberculosis can be considered 
complete until it shall include the refraction and the 
motility of the eyes. 
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Wolff-Eisner^ and Calmette,* working independently, 
were the first to suggest the conjunctival tuberculin 
reaction as a diagnostic test for tuberculosis. Since 
their earliest reports in the spring of 1907 the medical 
journals in this country and abroad have contained the 
reports of many observers working along the lines sug- 
gested by Calmette. Wolff-Eisner at first used a 10 per 
cent, aqueous solution of tuberculin which produced a 
marked conjunctivitis in tuberculous patients, while the 
non-tuberculous did not show any conjunctival reaction. 
Calmette used but a 1 per cent, aqueous solution pre- 
pared by the precipitation of crude tuberculin with 95 
per cent, alcohol, the precipitate being collected and 
dried. He claimed that in this manner the glycerin and 
beef extract salts were removed, which in themselves 
might cause a conjunctival irritation. 

Most observers have used the solution prepared in the 
manner described by Calmette, although several observ- 
ers, notably MacLennan** and Webster and Kilpatrick.-"^ 
have obtained equally good results with a 1 per cent, 
aqueous solution of "old^^ tuberculin. MacLennan 
tested 25 cases with a 1 per cent, aqueous solution of 
"old" tuberculin of Koch. Of 14 clinically tuberculous 
patients. 12 reacted positively; 10 of the pc^itive cases 
had previously reacted to the Calmette solution. 

* This paper has been accepted by the Executive Committee of the 
Section on Ophthalmolojfy of the AmpHcan Medical Association, to be 
presented before the Section at the Chicago Session, June 2-5, 1908. 
Publication rights reserved by the American Medical Association. 

1. Berl. kiln. Wochschr., 1907, xllv, p. 700. 

2. Compt. rendus de I'Acad. des Sc, June 17, 1907. 

3. Brit. Med. Jour., Dec. 7. 1907. 
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Calmette* described the reaction as follows: "Prom 
thQ third) hour onward the eye in which a 1 per cent, 
aqueous solution of tuberculin had been applied became 
reddened, and in the course of several hours showed all 
the appearances of a more or less pronounced attack of 
mucopurulent inflammation of the conjunctiva. The 
maximum was seen within six or seven hours after the 
instillation of the tuberculin. All traces of inflamma- 
tion had disappeared in two or three days. The plan is 
free from danger and causes the patient scarcely any 
discomfort.^^ 

Various observers recommend solutions of different 
strength. Schenck and Seiffert/ who make their dilu- 
tions with a 3 per cent, solution of boric acid, recom- 
mend three different strengths. If the 1 per cent, solu- 
tion of tuberculin produces no reaction, a 2 per cent, 
solution is trifed, and if this fails a 4 per cent, solution is 
used. 

Comby® uses a 0.5 per cent, solution in children, 
which, he says, is sujEciently strong to produce the reac- 
tion and is not harmful. In 132 unselected hospital 
cases he obtained 62 positive reactions. Ten of the 
tested cases later came to autopsy, 4 of these had reacted 
and 6 had manifested no reaction. The postmortem 
findings confirmed the value of the tuberculin reaction. 
• Baldwin^ recommends 0.33 and 0.5 per cent, as the 
strength of the solution to be used at first. If these fail 
a stronger solution is used in the other eye. In a per- 
sonal letter Dr. Baldwin informed me that he avoids 
the stronger initial dose and also avoids using the same 
eye twice, because of a possible severe inflammation. 
These sequelae will be considered below. 

From the study of nearly 2,200 tested cases taken 
from the medical literature of the past year it is safe to 
assert that in the ocular tuberculin reaction we have a 
test which is equal, if not superior, to any other one 
test ; its application is extremely simple ; it almost never 
produces any constitutional disturbances, and, if the 
initial dose at least is under 1 per cent, strength, little 
or no danger can possibly come from its use. A positive 
reaction almost invariably means tuberculosis, even 
though the case clinically has not been so diagnosed. 

4. Presse M^d.. June 19. 1907. 

5. Muench. med. Wochschr., 1907, llv, p. 2269. 
6'. Presse M€d., Aug. 10, 1907. 

7. The Journal A. M. A., Dec. 14, 1907. 
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The clinician can not always exclude a latent or old 
tuberculous focus. More postmortem reports on tested 
cases, both positive and negative, will be awaited with 
interest. 

Cohn® obtained 8 positive reactions in 12 cases of 
typhoid tested with tuberculin. He explains these find- 
ings by the fact that typhoid cases have a special hyper- 
sensibility to bacterial albumin in general as well as to 
typhoid bacillus extracts. He concludes, however, from 
a study of 310 cases other than typhoid, that a positive 
reaction to the ocular tuberculin test is presumptive 
evidence of tuberculosis. He obtained 38 positive reac- 
tions out of 41 cases in the first and second stages of 
tuberculosis, and only 22 positive reactions out of 45 
cases in the third stage of tuberculosis. His observations 
in this respect agree with many others. 

Many observers have obtained positive reactions in all 
clinically tuberculous cases, while others, like Cohn, 
have often failed to obtain the reaction in advanced 
cases. This is explained by the fact that the opsonic 
index of these patients is low and they offer no resist- 
ance to the tuberculin. In this connection it is interest- 
ing to note the observations of Smithies and Walker,* 
one of whom obtained a reaction in his own eye after he 
had been subjected to a subcutaneous injection of 1 mg. 
of tuberculin. The ocular test in this instance has been 
negative previous to the injection of tuberculin. These 
observers also agree with the majority, that cases of 
acute miliary tuberculosis and advanced and moribund 
cases in which there is no doubt of the condition often 
react negatively. 

COMPARATIVE DIAGNOSTIC VALUE OF THE SUBCUTANEOUS 
INJECTION, VACCINATION AND OCULAR REAC- 
TIONS TO TUBERCULIN. 

Baldwin'' has stated that, while it is too early to com- 
pare the value of the ocular and subcutaneous tests, a 
close similarity in the results have been obtained. Cohn* 
compared the ocular reaction with Koch^s method of 
subcutaneous injections in a series of doubtful cases 
which resulted in favor of the ocular test. Mainini^^ 
applied the cutaneous test of von Pirquet^^ in 208 cases 

8. Berl. kiln. Wochschr., Nov. 25, 1907. 

9. The Journal A. M. A., Jan. 25, 1908. 

10. Muench. med. Wochschr., Dec. 24, 1907. 

11. Berl. kiln. Wochschr., May 20, 1907. 
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and the Calmette reaction in 100 cases. He was im- 
pressed with the constancy of the reaction in patients 
with certain tuberculosis, except those in the advanced 
stage. He found the cutaneous reaction six times more 
frequently among patients merely suspected of having 
tuberculosis than the ocular reaction, von Pirquet/^ in 
360 tests with the cutaneous reaction in children, found 
a marked difference between the hyperemia produced in 
tuberculous and non-tuberculous children under 2 years 
of age. In older tuberculous individuals the reaction 
was slight. 

Comby^^ found the age of the child materially in- 
fluenced the ocular reaction. Under 1 year of age no 
reaction was obtained, either in tuberculous or non- 
tuberculous infants; in the second year the reaction was 
very uncertain; beyond 2 years of age the results were 
similar to those obtained in adults. It is interesting to 
note that von Pirquet found the cutaneous reaction un- 
certain over 2 years of age, and Comby found the pcular 
reaction uncertain under 2 years of age. 

Warfleld^^ reports 169 cases tested by vaccination, 
and his conclusions agree with those of Mainini in that 
the cutaneous test is harmless and is of value in the 
pretuberculous stage. 

Lenhartz^* tried both the cutaneous and ocular reac- 
tions in 111 cases, 37 of which were undoubtedly tuber- 
culous. Of the 37 tuberculous patients, 15 had been 
previously treated with subcutaneous injection of tuber- 
culin. Of these the cutaneous test was negative in 6, 
well marked in 4, distinct in 2, and doubtful, in 3. The 
ocular test was positive in 11, doubtful in 2, and not 
tried in 2. The better results in these cases with the 
ocular test may have been due to the previous injection 
of tuberculin, as Smithies and Walker^ obtained an ocu- 
lar reaction in a non-tuberculous patient after tubercu- 
lin had been injected subcutaneously. In 11 of Len- 
hartz's cases, clinically non-tuberculous, the ocular and 
cutaneous reactions gave about the same results. Of 63 
suspicious cases, 23 were positive to both, 40 negative to 
the cutaneous, and 36 negative to the ocular test (this 
test being omitted in 4) . 

12. Rev. M6d. de la Suisse Romande, 1907, xxvil, p. 888. 

13. The Journal A. M. A., Feb. 29, 1908. 

14. Muench. med. Wochschr., Nov. 26, 1907. 
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IS THE OCULAR TUBERCULIN TEST HARMLESS ? 

Calmette^*^ has recently claimed that in more than 
10,000 cases already tested its harmlessness has been 
proven. Delorme, in his discussion of Calmette's paper, 
cited 39 cases of excessive conjunctival reaction. 

De Lapersonne,^* in his investigation of alleged in jun- 
to the eye from the instillation of tuberculin, found six 
cases of ulcero-vascular keratitis, which were, with one 
exception, in patients having a pre-existing lesion of the 
cornea. All recovered with good vision. He found in 
two other cases intraocular sequelae which took the form 
of iridocyclitis; De Lapersonne advises against the use 
of the ocular test until both eyes have been thoroughly 
examined. He also advises against using this test in 
differentiation of lesions of the eyeball, whether deep or 
superficial, although it might be used in the diagnosis 
of diseases of the lids, orbit and lachrymal organs. The 
complications noted by De Lapersonne did not become 
manifest until from ten to twenty days after the in- 
stillation. 

Netter^^ has recently protested against too much en- 
thusiasm for the ocular reaction, because of its liabilitv 
to be followed by serious consequences. He said that he 
knew of several instances in which Parisian ophthal- 
mologists had been treating severe eye trouble following 
the instillation of tuberculin. 

Eisen^® reports two serious conjunctival reactions in 
45 tests. Both patients had suffered from conjunctivitis 
in youth. The reaction in these patients was so severe 
that they were turned over to an ophthalmologist for 
treatment. 

Feer's^* experience with both the ocular and cutaneous 
tests leads him to warn against the use of the ocular test 
in scrofulous children, for the reason that it is liable to 
incite a severe and lasting conjunctivitis. 

Weins and Gunther^® report several instances of se^-i- 
ous trouble in their experience. In one case, a child of 3 
had a severe chronic conjunctivitis following the in- 
stillation of the tuberculin which was still evident after 
many months. In another case the instillation was fol- 
lowed by swelling and suppuration of the conjunctiva^ 

15. Bull, de I'Acad. de m4d., Jan. 14, 1908. 

16. Presse mM., Dec. 7, 1907. 

17. Soc. d'Ophth., Paris, 1907. 

18. Pelt. z. Klin. d. Tuberk., vii, No. 4. 

19. Muench. med. Wochschr., Jan. 7, 1908. 

20. Ibid., Dec. 24, 1907. 
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and this, in turn, was followed by the formation of 
phlyctenular ulcerations which were present for over 
three months. In another case the reaction soon sub- 
sided, but it was followed by conjunctival hemorrhage 
and inflammation, the latter lasting over a week. In 38 
cases tested with 0.5 per cent, solution the reaction was 
negative in all but one. In this case a pre-existing mild 
conjunctivitis became much aggravated, with membrane 
formation, hemorrhages, keratitis, and severe subjective 
disturbances. The end-result, however, in this case was 
complete recovery. 

H. Truc^^ declares the ocular test to be entirely harm- 
less even when applied to individuals with ocular lesions. 
The reaction occurred with equal intensity in the dis- 
eased as in the sound eye, and, so far as he could judge, 
had no bad effect on the diseased eye. 

Baldwin^ gives acute or chronic conjunctivitis, blepha^ 
ritis, keratitis, trachoma, or any disease of the cornea 
and internal structures of the eye as contraindication to 
the use of the ocular tuberculin test. In a personal let- 
ter Dr. Baldwin cites the case of a colleague on whom 
the reaction was tried: "The instillation was followed 
by edema of both eyelids and great swelling of the bul- 
bar and palpebral conjunctivae. In over 200 individuals 
there have been at least five severe reactions, ranging 
from deep injection and tumefaction of the entire con- 
junctiva and edema of the lids to ecchymoses, which 
have occurred in two instances.^^ 

Dr. Frank Smithies, oi. Ann Arbor, in a personal let- 
ter, stated that a more intense reaction was obtained in 
patients having a pre-existing conjunctivitis. One pa- 
tient under his observation, a syphilitic with an old 
arthritis, reacted so strongly to a second instillation that 
the inflammation was cleared up with diflBculty.. This 
patient at the time was taking iodids. 

Webster and Kilpatrick^^ mentioned one case of phhc- 
tenular conjunctivitis following recovery for the ocular 
reaction. They reported 121 cases tested with the 1 to 
100 "old^^ tuberculin solution. 

THE OCULAR REACTION IN OPHTHALMOLOGY. 

Stephenson-^ was one of the fir^t ophthalmologists to 
apply this test for the differential diagnosis of ocular 

21. Soc. d'Ophth., 1907. 

22. Brit. Med. Jour. Dec. 7, 1907. 

23. Brit. Med. Jour., Oct. 19, 1907. 
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lesions. He says in his report: "The preponderating 
part unquestionably played by syphilis in the production 
of many ocular affections has, perhaps, tended to render 
some of us a little blind to the influence of other causes, 
prominent among which, as I believe, stands tuberculo- 
sis. How often do we meet disseminated chorioiditis 
indistinguishable by ophthalmologists from the form 
due to syphilis in patients in whom there is no evidence 
whatsoever of a specific taint, acquired or inherited? I 
feel confident that no small nimiber of such non-syphi- 
litic cases are in realitv due to tuberculosis." 

Stephenson's cases are: 

1. Phlyctenular Keratitis and Conjunctivitii. — Six cases of 
long standing in children. Only two of these cases manifested 
other tuberculous lesions. All gave positive reaction; one 
recent case of phlyctenular keratitis gave a negative reaction. 

2. Chorioiditis. — Three cases in young women without syph- 
ilitic taint, and presenting no other tubercular lesions. All 
three tests positive. 

3. Interstitial Keratitis. — Eight cases tested; five showed 
typical signs of inherited syphilis. These five cases gave no 
reaction; the other three cases gave positive reactions. 

4. Episcleritis. — Three cases tested; one positive case, which 
showed enlarged glands, the other two cases negative. 

5. Tubercle of Iris. — One case in a girl of 12, who had had 
severe inflammation of left eye for six months. Anterior 
•chamber filled with dense exudate. No general clinical signs 
of tuberculosis or syphilis. Case gave positive reaction. 

6. Tubercle of Cornea. — One case in girl of 12. Cornea 
showed patchy deposits, rest of cornea hazy. Posterior syn- 
echise. Ophthalmoscope revealed areas of yellowish-white ex- 
udate in cornea. Reaction positive. 

7. Chronic Iridocyclitis. — Two cases, both positive; one case 
was m a child of 9, the other in a woman of 34. 

. Painblau** reported two cases of tuberculosis of the 
conjunctiva which reacted positively. Brunetiere^* re- 
ported three negative reactions in cases thought possibly 
to be tuberculous, keratoiritis, interstitial keratitis, and 
exudative chorioiditis. Later Brunetiere affirmed the 
diagnostic value of the ocular tuberculin reaction as a 
means of differentiating ocular lesions. 

Aubaret and Lafon^^ report the use of the ocular reac- 
tion in 18 ophthalmic cases with positive reactions. 
These cases included intraocular tuberculosis; phlycten- 

24. Ophth. Provlnclale, August, 1907. 
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ular keratitis, episcleritis, interstitial keratitis, lachry- 
mal affections and optic neuritis. 

H. Truc^^ tested 23 patients with various ocular 
lesions, 4 having certain or suspected tuberculosis gave 
a positive reaction, 4 other reactions were positive in 
patients showing no clinical signs of tuberculosis. The 
other 15 cases gave no reaction. 

Dr. George Derby, of Boston, was kind enough to send 
me the results of his experience with the Calmette reac- 
tion up to Jan. 21, 1908. He had tested 24 cases, 8 of 
which were controls. Two of the controls gave a posi- 
tive reaction, one having a tuberculous family history, 
and the other could not be followed up. Of the 16 re- 
maining cases, 15 had ocular lesions which might have 
been tuberculous. Among the cases manifesting ocular 
lesions there were 5 cases of phlyctenular keratitis, one 
of which gave a positive reaction, later confirmed by 
subcutaneous injection, and one gave a doubtful reac- 
tion, the remaining 3 cases were negative. Two cases 
of recurrent sclerokeratitis were positive. Three cases 
of interstitial keratitis giving specific history were nega- 
tive. Three cases of scleritis gave one positive reaction^ 
later confirmed by subcutaneous injection. One case hav- 
ing corneal ulcer and another with chorioretinitis were 
negative. 

Derby advises against the instillation of the tubercu- 
lin in a diseased eve. He mentioned one case in which 
the tuberculin had been instilled into an apparently* 
normal eye to find on more careful examination an old 
corneal scar. The reaction in this case was followed by 
a mild episcleritis which lasted several weeks. 

My own experience with the test has been so limited 
that a summary of my cases seems hardly worth while. 
Dr. John K. Thrasher obtained the cases of certain or 
suspected tuberculosis for his clinic in the Indiana Uni- 
versity School of Medicine; he also made the sputum 
examinations and aided me in following up the cases. 
I made 31 tests. 7 of which were second tests in cases 
in which the first reaction was negative. The Calmette 
solution, 1 per cent., was made from tablets furnished 
me by the experimental department of Parke Davis & 
Co. in the 24 cases tested, 3 were positive and 1 doubt- 
ful. One positive reaction was obtained in a colored 
woman having a subacute bronchitis and enlarged cervi- 
cal glands ; sputum negative. The doubtful reaction was 
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obtained in a case of long tuberculosis ; sputum positive. 
Three eases of advanced tuberculosis showing numerous 
bacilli in the sputum gave a positive reaction in one 
case; the other 2 cases gave negative reactions. Of the 
24 patients, 5 had ocular lesions, but were in other re- 
spects apparently normal. One case of optic atrophy 
was negative ; one case of hyalitis with deposits on Des- 
cemet's membrane was negative; a case of phlyctenular 
keratitis in one eye gave a positive reaction when the 
solution was instilled into the sound eye; one case of 
interstitial keratitis, undoubtedly specific, was negative, 
and one case of central chorioretinitis was negative. 

FREQUENCY OF TUBERCULOSIS OF THE EYB. 

Helbron** claims that 0.5 per cent, of 15,000 oph- 
thalmic affections in the Berlin eye clinic were due to 
tuberculosis. StockV^ report of 59 cases of chronic 
iridocyclitis, of which 61 per cent, reacted to the sub- 
cutaneous injection of Koch's **old" tuberculin, shows 
the great number of this class of cases caused by tuber- 
culosis. Verhoeff^* and Bull** have within the past year 
called our attention to the tuberculous nature of many 
cases of scleritis and episcleritis. These tuberculous 
cases have reacted to the subcutaneous injection of both 
the *'old" tuberculin of Koch and the tuberculin T.R. 
Prof. Carl Hess,*® in the discussion of BuilV paper, 
said that he used tuberculin for diagnosis in about 100 
cases and over 50 per cent, of these cases had given a 
general reaction. Torok'® reports 16 cases of tubercu- 
losis of the eye treated with tuberculin injections. These 
cases included tuberculosis of the conjunctiva, sclera, 
iris and chorioid. 

Chance,^^ in a paper on iritis in general disease, 
makes the assertion that tuberculous iritis is much more 
common than it was formerly supposed to be. 

Briicker^* cites 38 eye cases in which tuberculin was 
injected for diagnostic purposes. Of 12 acute cases of 
iritis only 2 reacted, while in 14 cases of chronic iritis 
or iridocyclitis 11 reacted. 
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CONCLUSIONS. 

1. The Calmette ocular tuberculin test is of as great 
diagnostic importance as any other single test 

2. A positive reaction is indicative of a tuberculous 
focus somewhere in the body. 

3. The test is uncertain in patients under 2 years of 
age, in whom the cutaneous test of von Pirquet is most 
certain. % 

4. The test fails in advanced cases of tuberculosis, 
when there is little need of the test for diagnostic pur- 
poses. 

5. The initial instillation should be preferably under 
1 per. cent, strength, in order that severe inflammatory 
conditions may not follow its use. 

6. If necessary to make the second and stronger teet 
the instillation should be made in the eye not previously 
used. 

7. The consensus of opinion seems to be against using 
the test in an eye not wholly normal. 

' 8. After-complications have occurred from the use of 
the test, but these have entirely cleared up in a varying 
length of time. These conditions are not so frequent 
when the initial test is made with a solution under 1 per 
cent, in strength. 

9. Eecent investigations have shown a greater num- 
ber of ophthalmic ajffections due to tuberculosis than for- 
merly supposed, and in the Calmette reaction we have a 
simple means of differential diagnosis which should be 
thoroughly tried. 

10. The ocular reaction is especially valuable for as- 
certaining the tuberculous nature of cases of phlyctenu- 
lar keratitis and conjunctivitis, episcleritis and scleritis, 
chronic iritis and iridocyclitis, interstitial keratitis, and 
chorioiditis. 

11. A 1 per cent, solution of Koch^s ^^old^^ tuberculin 
is nearly as good as the Calmette solution for diagnostic 
purposes. 

12. The test in the hands of various observers has 
given such uniformly excellent results that its value is 
practically assured. 
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In dealing with the ocular complications of preg- 
nancy, I shall try to present the bearing of recent 
pathologic investigations on the cause of serious eye dis- 
turbance. Medical literature shows that there is scarcely 
an eye disease which has not been more or less directly 
traced to the pregnant state. Some of these we now know 
are not distinctively so caused. Pregnancy, at most, in- 
creases liability by lessening resisting powers. Power^ 
published three interesting papers, claiming that, among 
other complications, pregnancy produced a definite type 
of superficial central ulceration of the cornea. With our 
present knowledge of the role of infection in corneal 
ulceration, it seems more natural to attribute to preg- 
nancy only such influence as is seen after any other se- 
vere tax on the system. 

The same is true of the supposed tendency to phlyc- 
tenular ophthalmia. Asthenopia, with its defective ac- 
commodation, short of absolute paralysis, varying mus- 
cular ^anomalies, occasional blurring of vision, may be 
laid at the door of the general nerve tax under which 
the pregnant woman lives. One must take into ac- 
count, too, from the same cause, an increase in a pre- 
existing hysterical habit. Thus, Knies^ reports cases of 
temporary blindness, without urinary abnormality or 
ocular lesion, occurring after unusually painful labor. 
A patient of Szili^s became suddenly blind from the 
opening of a window in a darkened room, and recovered 
only after six weeks. Then there are the considerable 
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classes of metastatic ocular infections, of amblyopia 
from excessive hemorrhage, of lighting up of a latent 
syphilitic lesion, which would probably have remained 
quiet but for the overtaxed metabolism. I have seen 
specific chorioditis relapse during pregnancy. But in 
all these cases there is, so far as I can see, nothijig that 
is not observed after numerous other conditions. 

Apart from temporary functional deran.gement, 
hysterical or neurotic, and diminished tissue resistance, 
there are certain ocular troubles of intensely serious sig- 
nificance to eyesight and even to life, which are observed 
with sufficient frequency during pregnancy to make the 
relation of cause and effect almost certain. For pur- 
poses of study, they may, I think, be divided into four 
classes, based on clinical manifestations: (1) The so- 
called uremic amaurosis, or sudden and complete blind- 
ness, without ophthalmoscopic lesion; (2) The hemor- 
rhagic, exudative and degenerative changes in the 
retina, occurring in connection with albuminuria, and 
term^ albuminuric retinitis of pregnancy; (3) Tem- 
porary or permanent loss of central vision or some 
portion of the visual field, without retinal lesion, the 
fundus either appearing normal or showing pallor of 
some portion of the optic disc; (4) A definite neuro- 
retinitis, with hemorrhages and exudates, but not re- 
sembling the albuminuric retinitis. 

We may consider each of these separately. 

1. Uremic Amaurosis. — In its association with preg- 
nancy, the term has the same meaning as in nephritis: 
sudden occurrence of total blindness (usual form), or 
great impairment of vision. There may be associated 
other nervous symptoms, such as headache, vomiting, 
etc. Pupillary reaction is usually maintained, and 
Fuchs thinks this proves "that the location of the affec- 
tion can not be in the eye or the optic nerve, but higher 
up, i. e., in the brain, which is poisoned by the excretory 
matters retained in the blood." 

No lesion is found in the eve, and while this form of 
blindness has the gravest possible significance in chronic 
nephritis, and may be serious in* pregnancy, it is 
usually transitory in the pregnant woman, provided she 
survives other complications. So far as my observation 
goes, it is confined, when occurring in pregnancy or 
parturition, to eclamptic cases, and follows the convul- 
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sion. The cause of this blindness is usually attributed 
to uremic poisoning, dependent on kidney disease. 

The name, uremic amaurosis, is applied to cases in- 
cidental to pregnancy and parturition, because of the 
similarity of symptoms in the nephritic and parturient 
forms of blindness, the usual co-existing albuminuria, 
and the deeply grounded belief that it is through the 
medium of the kidneys that pernicious vomiting, puer- 
peral convulsions and blindness occur. Difference in 
the prognostic significance of nephritic and parturient 
blindness is generally attributed to the fact that in the 
former the kidneys are in an advanced stage of disor- 
ganization, while in the latter the cause of blindness 
terminates with labor; but that parturient blindness 
is uremic and that derangement of kidney structure 
and function is essential to its production seems the 
fixed teaching of to-day, so far as our text-books go. 

2. Albuminuric Retinitis. — The characteristic sil- 
very-white, radiating spots, seen in the perifoveal region 
and at the disc margin are too well known to need de- 
scription. In both chronic nephritis and pregnancy 
the appearances are })ractically identical. As is well 
known, in the former these spots are considered of 
grave significance, and a fatal termination usually 
comes within two years. In pregnancy, they may appear 
as early as the third or fourth month, but usuallv thev 
are seen toward the close of pregnancy. 

According to Fuchs these white patches are made up 
of "fatty degeneration of the retinal elements and of 
the cells of the exudate." De Schweinitz states that in 
the retinitis of pregnancy the type is most often inflam- 
matory, and that with the termination of gestation 
these inflammatory deposits may subside. It is on 
this possibility of absorption of inflammatorj'^ exudates 
before destructive processes have occurred in the retina, 
that we base the better prognosis in this form of ret- 
initis. Hence, there is a practical unanimity of opinion 
that the only logical treatment is induction of labor. 
While, however, this is true, and while the kidney lesion 
of pregnancy, to which the retinal inflammation is at- 
tributed, is, as Fuchs says, ^^Denign,^' there is not in 
our ophthalmic literature much suggestion of any other 
pathway from the uterus to the eye than through the 

kidney. Is this a logical or correct position in view of 
teaching from modern pathologic investigation? 
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One finds in treatises on obstetrics uniform warning 
about the increased danger from pregnancy to a woman 
who has chronic nephritis. She is certainly more liable 
to show remote complications of kidney inflammation 
than she would be if the extra burden of pregnancy were 
not put 'on her. But if she develops uremic blindness 
or albuminuric retinitis during or at the close of preg- 
nancy, the latter condition can no more be blamed for 
the complication than other influences which are known 
to exert s, bad efifect on chronic nephritis. At most, 
gestation is only an exciting cause and the complication 
is really dependent on the antecedent nephritis. The 
same is true of acute nephritis, from any of its usual 
causes, developing during gestation. Danger of remote 
complications or even of a fatal ending are greater. 
But this is not equivalent to saying that pregnancy can 
cause real nephritis, or that, in a woman, free from 
kidney involvement before pregnancy, the latter can 
so influence kidney structure and function as to produce 
through them grave ocular complications. Indeed, the 
weight of opinion seems the other way. 

In the American Text-Book of Obstetrics the author of 
the chapter on the pathology of pregnancy says: "An 
acute inflammation of the kidney can not be caused by 
pregnancy, and is only observed in the rare cases where 
infective bacteria find entrance to the genito-urinary 
tract of the pregnant." J. Clifton Edgar states that 
"the kidney is affected in pregnancy by lesions which 
stop short of actual nephritis." This lesion is "purely 
a disease of the ren^l epithelium w^hich undergoes more 
or less fattv metamorphosis — a deposit and not a de- 
generation." 

It may be well to speak a moment of the so-called 
^Tcidney of pregnancy," a condition to which we are apt 
to attribute too much importance. J. Whitridge Will- 
iams mentions it only incidentally in the first edition of 
liis book, and in the second edition savs: "It is a 
plight decree of nephritis. . . . Such conditions are 
nearly always connected with the various disturbances 
of metabolism which will be taken up under toxemia of 
pregnancy." Edgar says: "There is an affection to 
which the term ^pregnancy kidney' is familiarly re- 
stricted, and which is certainly not due to pressure, 
nor has it anything in common with ordinary nephritis, 
whether pre-exi stent or developing during gestation as a 
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result of exposure or infection. In one sense, the no- 
tion of pregnancy-kidney is a negative one, formed after 
the exclusion of other renal lesions, and including nu- 
merous conditions which present little in common/* 
Hirst seems to attach more importance to it than most 
modern writers, and says : "There is often albuminuria 
in advanced degrees of the condition. Hyaline and 
granular casts, with epithelium filled with fat, may be 
found. The kidneys may prove physiologically insuf- 
ficient, and there may appear all the symptoms of renal 
insufficiency observed in true nephritis.'* Hirst also 
differentiates between chronic nephritis and the kidney 
of pregnancy, and says that in the latter the kidney 
symptoms are usually confined to the last months, while 
in nephritis they are pronounced at an early stage; and, 
again, that so far as bis experience goes, albuminuric 
retinitis does not appear in the kidney of pregnancy, un- 
less symptoms point to chronic nephritis. 

The question I am trying to present is — are ophthal- 
mologists justified in limiting their conception of the 
etiology of pregnancy-blindness or retinitis to renal 
lesions? Pregnancy does produce temporary blindness, 
and sometimes permanent impairment of vision in 
women previously healthy. It does cause retinal spots 
of exudation and degeneration in the same class, and 
the retinal lesion is usually accompanied by albumi- 
nuria. But is albuminuria the pathway to the retinal 
disease, or is the blindness essentially uremic? The 
recognized authorities from whom I have quoted might 
be multiplied, but such a course would only confirm 
the opinions expressed: (1) That pregnancy itself does 
not produce nephritis; (2) That the so-called kidney of 
pregnancy is usually insignificant in its effects, and 
recovers; (3) That it does not produce what we term 
"albuminuric retinitis.** 

We may now study the matter from another point of 
view. The dimness of vision or blindness in cases which 
do not show retinal lesion usuallv comes toward the 
close of gestation, during or after parturition. Again, 
the visual defect is one of a symptom-group of which 
headache, somnolence, convulsive seizures, etc.. are 
members. This array has received the name of eclamp- 
sia, and convulsions are its prominent manifestation. 
As is well known, puerperal eclampsia, or convulsions, 
was generally thought, until late years, to have a renal 
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origin. This opinion was based on the close resem- 
blance of the puerperal to the nephritic seizures, and 
the usual presence of albuminuria. 

Beyond mention of a few facts it is needless to dis- 
cuss the reasons for abandoning this theory. Briefly, 
the insignificant renal changes often found at autopsy, 
and absence during life of symptoms of renal involve- 
ment in cases of eclampsia, started investigations which 
have led away from the renal theory. Edgar agrees 
with Williams that the pregnancy kidney is most prob- 
ably a mild product of toxemia. He adds :^^The all-im- 
portant subject of the connection between this renal 
lesion and eclampsia is best accounted for by attributing 
the latter to the toxic state and not to the kindey lesion, 
which is itself the result of the same or an allied 
toxemia. There is, moreover, every reason to believe 
that this unknown toxic state of the blood is not 
uremia.^^ 

In the last edition of his work on obstetrics Williams 
reviews at length his own work on the pernicious vom- 
iting of pregnancy, first published as a monograph in 
1906, and includes the work of Prutz, Schmorl and 
others. A brief summary of conclusions may be given. 
In pernicious vomiting there are found hepatic changes 
identical with those found in acute yellow atrophy of 
the liver. There is profound necrosis of the central 
portion of the lobule, while the periphery remains in- 
tact.^^ The lesions differ from those obsen^ed in 
eclampsia in which the process is essentially one of 
thrombosis and begins in the peripheral spaces. , Will- 
iams urges that the hepatic changes in both pernicious 
vomiting and eclampsia may account for at least part 
of the urinary* changes through the non-conversion of 
nitrogenous material into urea and its excretion as am- 
monia. He continues, "It should not be believed that 
the essential process consists in the hepatic or renal 
lesions, but in an underlving toxemia, to which thev are 
due.^^ 

To summarize those parts of the work which touch 
ocular problems it seems to be the prevailing opinion 
(1) That eclampsia of parturition is not uremic; (2) 
That both eclampsia and pernicious vomiting are results 
of a toxic substance circulating in the blood whose na- 
ture, or natures, are unknown; (3) That these toxic 
substances are capable of profoundly affecting the liver, 
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and do so in a much more characteristic way than they 
do the kidneys; (4) That these substances can produce 
thrombosis in many of the smaller vessels with conse- 
quent degenerative and necrotic changes in various 
organs. 

This conception of the serious complications of preg- 
nancy, if confirmed, will put renal complications in the 
list of toxic effects. It will also influence our concep- 
tion of these renal complications as the cause of ocular 
disturbances. The question will arise whether the 
toxemia which produces the renal, hepatic and other 
lesions may not also produce the ocular disturbances 
and lesions. If eclamptic convulsions are not uremic, 
except in cases of aggravated pre-exis'ting nephritis, it 
seems more logical to attribute the temporary blindness 
of eclampsia to the toxemia of the latter, than to bring 
in an uremia whose existence is at the most hypothet- 
ical. A toxic substance capable of causing such pro- 
found nerve disturbances as convulsions and manv of 
the sequelae might affect the optic, centers as well. And, 
as a matter of fact, we know that these centers are 
often affected, sometimes permanently, by toxic agents 
having no connection with uremia. 

SECONDARY EFFECTS OF TOXEMIA. 

The secondary effects of a toxemia are many; edema, 
exudation, thrombosis, apoplexy, etc., are among them. 
They affect the nervous system as well as other parts. 
Among 65 eclamptic autopsies SchmorP noted thrombi 
in the smaller cerebral vessels in 58. Edema, hyper- 
emia, etc., were practically constant. 

Bearing these facts in mind, we may for a moment 
look at what we term the albuminuric retinitis of preg- 
nancy. I think all of us have seen nearly identical ap- 
pearances in patients without albuminuria. I have seen 
them in a chlorotic girl, with functional menstrual trou- 
ble, clearing up with improvement in general health. 
There was no albuminuria. I have seen them in an ap- 
parently healthy boy. without known cause, who later 
developed a choroiditis of exudative type in the other 
eve. In a case of neuro-retinitis from venous throm- 
bosis during pregnancy the characteristic retinal spots 
were evident. Yet there was no albuminuria. 

3. Williams' Text-Book. 
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Dr. James Bordlt^y has been making careful study 
of ocular changes in cases of brain tumors at the Hop- 
kins Hospital. He teils me that he has studied two 
hundred cases, but at this writing has tabulated only 
half. Yet in sixteen he found spots in the retina which 
he would have called albuminuric. The urine was 
normal. Diagnosis of intracranial neoplasm was con- 
firmed by operation or autopsy. He and Dr. Gushing 
attribute the retinal changes to pressure, edema, exu- 
dation and consequent degeneration without inflamma- 
tory processes. All these are logical results of to.xeinia. . 

We have, then, the facts that other conditions than 
albuminuria can produce the characteristic clinical 
retinitis which has been called albuminuric ; that among 
these are effects produced by toxemia, and that it is to 



Figure 1. Figure 2. 

Pigs. 1 and 2.— Case 1. Fields sbowlng loss ol a portion of vlaual 
fi«ld without retlDBl lesion. 

a toxemia that kidney changL^s in pregnancy are attrib- 
uted; that in cases in which premature labor has been 
indiUced, cure of the retinal lesion has followed. I do 
not think it is going too far if one urges, with evidence 
at hand, that we cultivate at least an open-mi ndedness 
regarding the causation of what we have always termed 
the albuminuric retinitis of pregnancy. Such a state of 
mind has one very important bearing on therapeusis. So 
long as we interject an albuminuria into our thinking 
we will 1)0 in imminent risk of sacrificing eyes. There 
i£ but one remedy that will cure the disease — prompt 
emptying of the uterus. But if there is no albuminuria, 
and we believe this to be an essential pathologic factor, 
we will miss our only opportunity to save vision, and 
subject the patient to" the risks of a profound toxemia. 
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already evidencing its presence in a most dangerous 
form. 

3. Loss of central vision or some portion of visual 
field, without retinal lesion. In 1902/ I reported a case, 
the fields of which are here reproduced (Figs. 1 and 2). 
Her history is given here as Case 1. At the time I was 
able to find only one such case reported in medical liter- 
ature, but another has since been found.* and it is more 
than possible that there are others, under one name or 
another. 

Case 1. — Patient was 33 years of age, in her first confine* 
ment. From the sixth month there had been traces of al- 
bumin, and careful watch had been kept. Her pregnancy 
was closed abruptly toward the end of the ninth month by 
instrumental delivery, after a single convulsion. Recovery was 
without incident, except that for four days she had transient 
visual disturbances, and then, with an atrocious headache, she 
suddenly lost the left field of vision. This was in September, 
1901, and the loss has been permanent. Dr. Whitridge Wil- 
liams recently furnished me with the following data concern- 
ing the urine. Its importance was not duly appreciated by me 
when the original report was made: "For the week prior to 
the eclampsia the daily amount of urine Varied from 43 to 64 
ounces, while the albumin and urea content varied from 0.5 
to 1.5 grams and '7 to 10.5 grams, respectively. For the week 
following the eclampsia the quantity of urine varied from 33 
to 65 ounces, the albumin occurred only in traces, while the 
urea content varied from 15 to 21 grams per day." The sig- 
nificant element is diminished output of urea. 

Case 2. — In this case the fields were taken in May, 1903, 
and again in March, 1908 (Figs. 3, 4, 5 and 6). Central vision 
then, as now, was 20/20. The papilla now is slightly pale ( ? ) . 
The following history was furnished by Dr. Williams: "The 
patient is a well-nourished woman, 37 years of age. Her 
fourth pregnancy began March 16, 1902. In July she com- 
plained of some headache and diminished urinary output. At 
this time the daily quantity of urine was 29 ounces, which 
contained no albumin and only 10 grams of urea. She was 
immediately put on a milk diet, and in the course of the next 
few days the urinary output had increased to 67 ounces, and 
the urea to 16 grams per day. Following this all symptoms 
disappeared. A 24-hour specimen, seen December 12, contained 
no albumin and 20 grams of urea. The patient went into labor 
on Jan. 1, 1903, and had an easy spontaneous delivery after 
eight hours of labor pains. The child was normal and weighed 
7% pounds. 



4. Proc. Am. Ophthal. Soc. 

5. Brit. Med. Jour., Sept. 30, 1893. 
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"The third day after labor the patient began to complain of 
flashes of light in her right eye, and the next day of intense 
neuralgic paing, particularly on the right side of the head. ( The 
defect in the visual field occurred two or three days later.) 
January 13 there was a feeling of numbness on the left side. 
Closer examination showed a complete hemianesthesia. At the 
same time the muscular forces were considerably diminished 
SLS compared with those of the opposite side. On the seventh 
day of the puerperium the urine was negative, but on the thir- 
teenth day it contained a trace of albumin, but no casts. A 
24-hour specimen on the nineteenth day amounted to 50 ounces, 
and contained 42 grams of urea and a marked trace of albumin, 
with a few casts." Blood examination showed 4,240,000 red 
cells, 11,500 white cells, hemoglobin 50 per cent. 

She w^as put on iron and made a complete recovery, except 
for the hemianopsia and nervous symptoms on the left side. 
There is still, five years later, marked impairment of sensation 
in the left hand and diminished muscular force, as compared 
with the right hand. 

Dr. H. M. Thomas saw this lady in 1903, and I append a 
report he made in 1905: "She has, two years after 
the attack, marked sensory disturbance over the whole left 
side. Touch is perceived nearly normally, but painful stimuli 
with the point of a pin are not felt as sharp pricks, but at 
times are painful. There is marked disturbance in the percep- 
tion of hot and cold stimuli. Heat is usually not perceived at 
all, and cold is only felt as pain and not as cold. Muscular 
sense is somew^hat disturbed in the hand, and there is a com- 
plete loss of the stereognostic powder. There is also some 
ataxia in the movements of the left hand. The symptoms, I 
believe, are the result of softening in the posterior part of the 
internal capsule and the region just posterior to it, probably 
due to a thrombosis of the posterior cerebral artery." 

Case 3. — The patient had had five miscarriages, but was 
delivered of a full-term dead child Sept. 26, 1906. The history 
suggests syphilis. Her physician being dead, no particulars of 
gestation, etc., are obtainable. However, she had never noticed 
any visual defect until she was up after this confinement. Then 
she found herself running into chairs, etc., on the right side, 
and consulted Dr. J. J. Carroll, of Baltimore, who fo»und 
normal central vision and the fields shown in Figures 7 and 8. 
She was in excellent health. 

As stated; when I reported my first case in 1902, I 
found but one case on record, and this showed tem- 
porary right hemianopsia. F. Pick, who investigated 
the case, thought the visual disturbance resulted from 
a toxic paralysis of the central tracts of the optic nerve, 
with more marked involvement of one hemisphere. 
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R. Lawfori] Kiiaggs" reported tlie case of a woman, 
40 years old, who for eight years had been blind in the 
left eye. The blindness was first noticed after confine- 
ment. Though not stated in the report, it is evident that 
she was pregnant when she applied for refraction cor- 



Flgs. 3 aod 4.— Case 2. 



rection for the rigiit eye. In the course of nix weeks 
vision failed, while the field, taken before abortion, ia 
shown in Figrure 9. There was no albuminuria. Eleven 
months after abortion central vision was normal, and 



Plsan 5. Figure 8. 

Figs. 5 and a.—Caae 2. Showlog tIbubI fields bb touDd li 
1B08. Tbe light area within the solid black In Figure ^ I 



the field showed loss of vision in the right Iowit quad- 
rant (Pig. 10). The reporter thought the case one of 
reflex amblyopia, and quotes this explanation from Mr, 
Priestly Smith, "A peripheral stimulus acting through 
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the sympathetic nerve leads to a vasomotor effect within 
the eye, and the defects of sight are produced through 
the medium of the vessels of the capillary layer of the 
chorioid. . . . The amblyopia is due to the im- 
paired nutrition of the rods and cones." Mr. Knaggs 
recognizes that the permanent loss of a field quadrant 
is against this explanation, but attributes it to com- 
mencing atrophy. It is noteworthy that in the dis- 
cussion E. F. Drake Brockman took exception to a 
reflex explanation, and hinted strongly at what we now 
term toxemia, with resulting hemorrhage or throm- 
bosis. He calls it "the altered character of the blood." 

J. Herbert Fisher^ reviews several cases of what he 
terms "Obstetric Neuritis," reported by Dr. H. G. 
Turney."^ Fisher adds a case of paralysis of one pupil, 
occurring during pregnancy, in connection with other 
nerve derangement. Incidentally, he quotes Turney's 
criticism of Knaggs' case, Turney attributing the blind- 
ness to a retrobulbar neuritis of toxic origin. 

Mention may be made, finally, of a case reported by 
Dr. Charles J. Kipp, of Newark.® The patient lost vision 
in the right eye after four pregnancies, in each of which 
there had been ocular trouble. Dr. Kipp saw her first 
after her third confinement. Except for a slight loss 
of transparency in the region of the disc the fundus was 
normal. Yet there was an absolute central scotoma. 
There was no albuminuria. In the fourth pregnancy, 
with reduction of vision to light perception, there was 
pallor of the disc, with indistinctness of outline. Later 
small hemorrhages appeared in the retina. The case 
ended in total atrophy. Dr. Kipp says that to him "it 
seems most probable that the pregnancies caused a dis- 
turbance in the vascular supply, a congestion at or near 
the apex of the orbit, and that this produced pressure 
on the optic nerve and its sheaths." He says that others 
have attributed such conditions to autointoxication. 

In all these cases, I think, nephritis can be excluded. 

The vascular supply and reflex explanations do not seem 
reasonable. From what we now know of the toxemias 
of pregnancy, of the results of toxemia in producing 
edema, thrombosis, exudation and necrosis, of the fre- 
quency of involvement of the nervous system . in this 

6. Ophth. Rev., xvil, p. 317. 

7. St. Thomas' Hosp. Rep., xxv. 

8. The Journal A. M. A., June 30, 1906, p. 1986. 
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toxic procesa, it seenis to me that we abaDdoD an a.de- 
quate and ready explanation when we leave thi? field. 
For instance, Dr. Kipp's ease, with its central scotoma 
in the third pregnaEcy, partial recovery between preg- 
nancies, preservation of peripheral vision throughout, 
seems to be a typical picture of a recurrent to.xpmia. 



Figure 

Flga. 7 and S.—^ 

shortly aflet conflDi 



These fields are worthy of more than passing notice. 
In some of them the entire half is obliterated. In 
others, where part of the affected retinal half is spared. 



Fig. 10. — Knags' c&ae. Visual Q«]d taken el«v«n moutha after 

the tendency is decidedly toward permanent involve- 
ment of the lower quadrant. I do not know why this 
should he. But it has. possiblj', some bearing on 
etiologj'. Assuming, as I think we should, that 
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toxemia is the basis «f the lesions, the fields indicating 
total obliteration of a retinal half are probably ihe result 
of a necrotic process, while those showing preservation 
of a quadrant are more likely the result of toxic neuritis, 
certain fibers ultimately escaping, while others were 
destroyed. Thrombosis, necrosis and neuritis are es- 
sential factors of deep toxemia. It is also interesting 
to compare Figures 3 and 5, and 4 and 6. There are 
taken five years apart, from the same eyes. The large 
"dim area" in the lower nasal quadrant of Figure 3, 
taken in 1903, is found in the midst of a large scotoma. 
Figure 5 shows some preservation of this seeing spot. 
Figure 4 shows that in 1903 there was a scotoma in the 
upper temporal quadrant, and fiv€ years later (Fig. 6) 
this has broken through and joined the obliterated lower 
temporal quadrant. 

The last ocular complication of pregnancy of which I 
shall speak is a hemorrhagic, exudative retinitis, and 
does not suggest the type known as albuminuric, I have 
seen only two such cases, and these within the past four 
weeks. I have not had time to make as complete a study 
of the literature as I should like, and hope at a later 
period to present the cases in a more thorough manner.- 
However, the little research I have been able to make 
justifies classifying them as complications of pregnancy. 
Enough has been found to prove that others have ob- 
served this form of neuroretinitis during pregnancy. 

There is a brief review^ of an article bv Paul Bar^® 
on the poly- and mono-neurites of pregnancy. He cites 
two cases, one a young woman of 22, who lost both eyes 
in successive pregnancies from neuroretinitis.. In this 
case there was albuminuria. In a second case, dimness 
of vision had been experienced toward the close of a first 
pregnancy, but little attention was paid to it. Later, 
Panas diagnosed optic neuritis. A second pregnancy 
destroyed both eves. No mention is made of the urinary 
examination in this review, but Puyo,^^ states that the 
second case did not present symptoms of kidney involv- 
ment. Groenouw^^ savs: "But retinal diseases, and 
hemorrhages in the retina in particular, also occur in 
the pregnant woman whose urine is free from sugar 
and albumin and who has no cardiac disease. Te-Mais 



9. Ann. d'Oculistique. 1904. 

10. Bull, de la Soc. d'Obstet, 1904, 4, 180. 

11. Des Nevrltes Gravldiques Par. Thes., 1905. 

12. Graefe-Saemisch, p. 184. 
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reports on four such cases, of which three were com- 
pletely cured after cleliverv. In the fourth case, hem- 
orrhages of the conjunctiva appeared in the third month 
of pregnancy, and two months later in the retina." 

Puyo studied the neurit?8 of pregnancy thoroughly 
and goes over some of the cases mentioned in this paj^er. 
He concludes that the underlying cause is a toxemia of 
unknown nature, and excludes the kidney. The renal 
lesions, when present, he thinks secondary. 

With this brief review of published cases, which ?ecms 
sufficient to establish the existence of a pregnancy- 
neuroretinitis, I want to give clinical notes of the two 
cases recently observ^ed, with special reference to the 
methods of diagnosing their toxic origin. 

Case 4. — History. — Feb. 20, 1908, I was conHulted by a lady. 
35 years of age, from the South, for blindneHs of the left eye. 
She was the mother of five healthy children. In November, 
1907, when she thought herself pregnant, she had, from some 
cause which could not be satisfactorily determined, a hemor- 
rhage, which was diagnosed as a miscarriage. She made a 
prompt recovery. The December menstrual period was shorter 
than normal, and that in January was missed. Her own con- 
clusion was that she had become pregnant shortly after her 
menstruation in the first week of December, and the usual 
appearance of morning sickness confirmed her opinion. In all 
her previous pregnancies she had been unusually well, but in 
this she had not felt well, with inclination to avoid exertion, 
etc. As nearly as she could place the date, her first eye Mynip- 
toms had appeared on January 8, when she noticed that the 
lower field of vision was obliterated. She was sure that this 
was confined to the left eye. In a day or two this cleared up, 
but after an equal interval she became conscious that the left 
eye saw poorly, and soon sight was lost altogether. She con- 
sulted a local oculist, who correctly diagnosed neuroretinitis. 
Mercurial treatment had been without avail. The riirht eve 
was normal. 

Examination. — I found extensive retinitis, with hemorrhages 
and large exudates over the entire fundus. There was also 
considerable swelling of the papilla. The veins were tortuous, 
thrombosed, broken in places, and there was no difficulty in 
determining that a venous thrombosis was at the bottom of 
the neuroretinitis. Syphilis was absolutely excluded. There 
was no reason to think that brain- tumor or intracranial in- 
flammation was the cause. Yet I felt that the salvation of 
the right eye, if possible at all, demanded discovery of the 
underlying cause of the thrombosis. In this connection I re- 
called Williams' work on toxemic vomiting of pregnancy. 



78 

Secondary results of the toxemia, which Williams claimed 
produced this condition, were found in the central nervous sys- 
tem, and I wondered if it were possible that, without the stage 
and symptoms of this sort of vomiting, serious nerve lesion 
might exist. I sent the patient to the University of Maryland 
Hospital for examination. Dr. Bull, of New York, to whom I 
submitted the history, agreed that this was the most promising 
line for investigation. While the urinary examinations were 
in progress, with the aid of Dr. Friedenwald, who saw the ease 
with me, the literature was searched with the results already 
outlined. 

The line of investigation may be best given by quoting from 
a paper on the Toxemic Vomiting of Pregnancy by Williams." 
He first divides the subject into three varieties — ^neurotic, 
reflex and pernicious vomiting. The neurotic is often hya.- 
terical and when correctly diagnosticated can be controlled by 
suggestion and various simple means. Reflex vomiting is due 
to some malposition or other lesion connected with the pelvic 
viscera, and is subject to amelioration, whep the toxic variety 
is excluded. But physical examination, to determine a reflex 
origin, chemical, to decide toxic origin, are needed before the 
neurotic variety can be accepted as the diagnosis. He says: 
"The urine, while diminished in amount as the result of scanty 
intake of fluids, does not contain albumin or casts until shortly 
before death, and may apparently present a normal amount of 
urea, as determined by the Doremus method, so that its casual 
examination gives no clue to the gravity of the condition. In 
reality, on the other hand, more detailed chemical examination 
at an early period reveals changes which are indicative of a 
profoundly altered metabolism. These consist of a decided 
decrease in the amount of nitrogen excreted as urea and a 
marked increase in the amount put out as ammonia. Accord- 
ingly, while the total nitrogen output may be practically nor- 
mal, the percentage of nitrogen eliminated as ammonia is 
greatly increased, and this so-called ammonia coefficient, in- 
stead of being 4 or 5 per cent, as in normal pregnancy, may 
rise to 20, 30 or 40 per cent. ... In my experience, if the 
latter (i. e., the ammonia coefficient) exceeds 10 per cent., the 
diagnosis of toxemic vomiting should be made, and the. preg- 
nancy immediately terminated, as there is no likelihood that 
the process can be checked by therapeutic measures, if it once 
leads to the production of the characteristic hepatic lesions." 

The urine of my patient was subjected to such examination. 
The daily output was measured, tests for albumin, sugar and 
casts were made dailv, and the urea and ammonia estimated 
quantitatively. At no time was there a trace of albumin, or 
sugar, and once the examiner, Dr. Adler, of the University 
staff, found, as he thought, a few hyaline casts. For the 
first three days the output was only 21, 19 and 23 ounces. 

13. Am. Jour. Med. Sciences, September, 1906. 
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Forced intake of water made verv little alteration. Tlie 

» 

total urea output during these days, from February 22 to 
29, varied from 4.7 to 5.5 grams, while the ammonia co- 
efficient was persistently 14 to 15 per cent. In a word, uri- 
nalysis gave exactly what Williams had described as the diag- 
nostic basis of pernicious vomiting. Yet there was very 
little nausea and no vomiting. But there was a destructive 
neuroretinitis, dependent on venous thrombosis, and thrombo- 
sis is a recognized result of pregnancy toxemia. 

I had little hope of improving the left eye, but, after con- 
sultation with Dr. Friedenwald and Dr. L. M. Allen, I advised 
premature delivery as the best method of safeguarding the 
right eye. This was accomplished by Dr. Allen on February 
29. Recovery was uneventful. Dr. Allen thought the fetus 
indicated a pregnancy of at least three and a half months, 
which throws some doubt on the supposed miscarriage in 
November. 

There was on March 5 a urinary output of 80* ounces, with 
13.75 grams of urea. Since then the daily output has not fallen 
below 93 ounces per day, with excretion of urea varying from 
7 to 13 drams. This is still below normal, but three examina- 
tions of the ammonia coefficient show 8.3 per cent., 5.6 per cent, 
and 6.1 per cent. The patient has improved generally, and it 
is worthy of note that from having ' in the left eye no 
light perception or pupillary reaction before delivery* both are 
now present in certain parts of the field. Incidentally, I may 
add that when I dilated the left pupil for ophthalmoscopic 
direct examination I found at the foveal region numerous spots 
which I would not have hesitated to attribute to albuminuria, 
but at no time was it present. 

Case o. — Tne patient was 22 years of age, in her second preg- 
nancy. I saw her through the courtesy of Dr. Williams. She 
was admitted to Johns Hopkins Hospital February 5. The 
history shows persistent vomiting from February 5 to 17. 
Rectal nourishment was employed. Slight jaundice on Febru- 
ary 16. On the 7th the ammonia coefficient was 36 per cent. 
On the 10th it was 20 per cent., at that time still more than 
double the amount on which a diagnosis of pernicious vomiting 
could be made. I do not know why Dr. Williams did not oper- 
ate then, but he postponed doing so until the 17th. On the 
16th the ammonia coefficient reached 40 per cent., and the next 
day the uterus was emptied. Ammonia output continued hi^li. 
and the patient was intensely septic for several days. The 
ammonia output fell steadily, reaching 11 per cent, on March 0. 

The day of first involvement of the eyes is not given, but on 
February 28 it is stated that the patient "could just barely 
count fingers when the eyes were worst." On March 2 Dr. R. 
L. Randolph found hemorrhagic neurorctinitis and large hemor- 
rhages in both eyes, especially in the left eye. Exudates were 
scattered throughout the retinae. On ^lareh 7 Dr. H. M. 
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Thomas found definite symptoms of multiple neuritis, into 
which I need not enter for present purposes. Life was almost 
despaired of, but the woman has survived, and when I saw her 
on March 10 she seemed to have good promise of preserving 
both life and vision. The exudates were nearly absorbed, and 
so were the retinal hemorrhages. The nerves and retinae 
showed no special abnormality, and there was good pupillary 
reaction. She saw objects in the yard and counted fingers at 
ten feet. 

SUMMARY. 

Apart from the various nervous symptoms incidental 
to pregnancy, which often affect the eye functions, there 
are four serious ocular manifestations 8een more or less 
frequently during pregnancy or after parturition. These 
are: (1) The so-called uremic blindness, which is usu- 
ally seen in connection with eclampsia. (2) What has 
always been termed the albuminuric retinitis of preg- 
nancy. These are the most common complications. 
Rarer forms are (3) loss of central or peripheral vision, 
due, so far as symptoms point, to a retrobulbar neuritis, 
and (4), a form of neuroretinitis, not essentially sug- 
gestive of the albuminuric type, but showing numerous 
retinal exudates and hemorrhages. The clinical symp- 
toms of these conditions are reviewed, and the classes 
are studied from the standpoint of recent pathological 
investigations in the obstetrical field. There is, in view 
of these investigations, doubt as to whether the term 
uremic should be applied to the blindness occurring in 
connection with puerperal eclampsia. The same is true 
regarding the renal origin of what is termed the albumi- 
nuric retinitis of pregnancy. There is good reason to 
think that both the renal and ocular complications are 
manifestations of the same process — a toxemia. The 
basis for this is set forth in the paper. 

The third and fourth varieties of ocular complications 
of pregnancy are also, doubtless, the results of pregnancy 
toxemia, a toxic neuritis or toxic thrombosis probably 
being the active factor in causation. 
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This subject, I am sure, is not new to you, but since 
we are learning more about it every day, a few of my 
personal ideas and findings may prove of interest. The 
estimation of blood pressure has brought about a more 
comprehensive knowledge of cardiovascular disease. 
The remote disturbances which follow this important 
condition, and the etiologic factors which gradually lead 
up to it^ are now receiving much attention. It is a well- 
recognized fact that a man may be on "his last legs/' 
so to speak, from cardiovascular changes, and yet feel 
no serious bodily discomfort. He may have, therefore, 
no urgent reason for consulting his physician, but may 
have reason to consult his oculist, and we should con- 
stantly be on the lookout for ocular evidences of these 
vascular changes. 

The recognition of these early changes in the retinal 
circulation may enable us to give many years of life to 
a considerable number of our patients. The "optom- 
etrist" will always be incompetent to recognize these 
danger signals in the eye, and it is one more urgent 
reason why he should not be licensed to practice his 
would-be profession. While the ophthalmologist keeps 
pace with the body of the medical profession in its new 
discoveries, the technical knowleflge and the equipment 
required to make a thorough examination of the urine, 
the blood, and an all-round physical examination of the 
individual goes beyond his province. He has served a 
most useful purpose, however, in having recognized the 

♦ This paper has been accepted by the Executive Committee of the 
Section on Ophthalmology of the American Medical Association, to be 
presented before the Section at the Chicago Session, June 2-5, 1908. 
Publication rights reserved by the American Medical Association. 
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ocular signs which warrant such a physical examination, 
and has done his duty by seeing that the patient had 
such an examination made. 

It is no disparagement to the general practitioner to 
say that he also is incompetent to make this examina- 
tion. It has been my policy to refer such a patient to 
some one capable of making this all-round examination, 
and then send him to his physician with the full report 
of our findings. I must confess that my efforts have 
been several times thwarted by the family physician 
making light of the entire matter. He thumps the pa- 
tient a little, listens to his heart through a few inter- 
vening thicknesses of clothing and directs him to "go 
about his business.'' A dilated heart can only be 
mapped out by the most painstaking deep percussion. 
The presence of a low blood pressure, polycythemia, and 
dilated, tortuous retinal veins, uricacidemia and indi- 
canuria all point to a clear diagnosis of general venous 
stasis, which tends not only to shorten life, but also 
opens the way to many physical mishaps before the end 
comes. The cases I am about to report show how these 
mishaps may affect the eyes. 

I believe it is generally accepted that high arterial 
pressure is a common cause of renal and arterial degen- 
eration. It has been my observation that in chronic 
interstitial nephritis, with high blood pressure, where 
the retina is involved, the reduction of the blood pres- 
sure is all important, and that thereby several years 
can be added to the life of the individual (Cases 11, 12 
and 13). Case 11 shows not only how life was pro- 
longed when the patient was on the verge of uremic 
convulsions, but how useful vision was preserved until 
her death. 

I have been especially impressed with the frequency 
with which general venous stasis was found present in 
many cases of degenerative ocular changes (Cases 1, 2, 
3, 4, 5, 6, 7 and 9). Several of these patients I never 
saw again; consequently I am unable to report on the 
results of treatment, but they serve to show the rela- 
tionship, as mentioned. If the vascular changes were 
not instrumental in causation, then the etiology was 
certainly indeterminable. At our altitude of one mile 
above sea level we undoubtedly see more cases of heart 
dilatation and venous stasis than do those living at lower 
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levels. How much greater the relative proportion is I 
do not know. 

It is now a recognized fact that four-fifths of the 
heart lesions are muscular and that one-fifth are val- 
vular. The influence which impaired circulation, 
caused from a weakened heart, has on the economy is 
now being studied extensively. The ophthalmologist is 
in a position to see some of the very direct results of 
muscular heart lesions; he should, therefore, be thor- 
oughly alive to the importance of this subject. 

Case 1. — Retinal Hemorrhage ^ Due to Dilated Heart, Oen- 
eraZ Venous Stasis and Polycythemia. — ^Mrs. J. G. M., age 37, 
Aug. 8, 1907. Has been feeling well physically, with the ex- 
ception of some shortness of breath on exertion. Two months 
ago she noticed a blurring of vision in the left eye, which has 
undergone no improvement. 

Status Prwsens. — ^The retina of O. S. is highly engorged. 
The veins are tortuous and greatly distended. Flame-like 
hemorrhages are present everywhere along the veins. The 
nerve head is red, outlines indistinct and somewhat swollen 
above. 

The appearance of the fundus of O. D. is practically normal. 
The veins are somewhat larger than they should be. O. D. V.= 
20/20 ; O. S. V. = 2/200. She was referred to Dr. E. C. Hill 
for physical examination, who reports as follows: Pulse, 92, 
sitting; 110, standing. Heart, one-half inch to left of nipple 
and one-half inch to right of sternum. Blood pressure, 105; 
107 after exertion. Hemoglobin, 95 per cent. Red blood cells, 
7,800,000. Urine, 1,027 c.c. in twenty-four hours. With the 
exception of a slight excess of indican and uric acid it was 
normal. 

Treatment. — Fifteen drops tincture of strophanthus before 
meals, and 1/30 gr. strychnia after meals. Diet: Not more 
than two and one-half pints of fluid daily. Meat once daily. 
No coarse vegetables, such as cabbage, corn, etc. Potatoes and 
bread restricted. Fruit and green vegetables freely. Generally 
speaking, her diet is to be very simple and she must eat 
sparingly. Results two months later: 0. S. V. = 20/30. 
Retinal hemorrhages all absorbed. Veins more normal in size 
and appearance; nerve head a little muddy. Dr. Hill finds 
her heart normal in size. Blood pressure, 108. This lady 
lived in Ohio and was seen by me while on a visit to Denver, 
consequently our altitude had nothing to do with the produc- 
tion of her venous stasis. 

Case 2. — Optic Neuritis, Associated uith Exophthalmic 
Goiter. Dilated Heart, General Venous Stasis and Autoinfeo- 
fiori. — ^Mrs. G. H., age 31, November, 1906. History of en- 
largement of the thyroid gland with some exophthalmic symp- 
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toms. The enlargement has about disappeared under electro- 
puncture. Eyes have been paining her for two years. Has 
had a number of transient blind spells. Vision became per- 
manently affected eight months ago. It has gradually been 
growing worse. Has not been able to read for three months. 

Status Prwsens. — O. D. V.=: fingers at four feet. O. S. V. 
= fingers at six inches. Left pupil larger than right, reac- 
tions for light and accommodation slow. Fields: Not enough 
vision to take left field; the right is contracted equally in all 
directions to the 5 degree line. With the ophthalmoscope, the 
nerve head of O. D. is swollen 5 D. No retinitis. The left 
nerve is almost completely atrophic. She was sent to Dr. Hill 
for physical examination, who reports as follows: Heart 
dilated to one and one -eighth inches beyond sternum and two 
inches beyond nipple. Blood pressure, 129. Pulse, 10». Urine, 
great excess of uric acid and indican. Eed blood cells, 
4,480,000. Patient disappeared. 

Case 3. — Retinal Hemorrhage, Associated with Polycythemia 
and Autointoxication, — Mi. B. D. S., age 44, Aug. 13, 1903. 
Very full-blooded, fiorid-looking man, who is apparently some- 
what over weight. Claims to have always enjoyed good health. 
Is a heavy eater, but has no other dissipations. About six 
weeks ago noticed that vision of O^ D. was poor; no improve- 
ment since. 

Status Prwsens.—O. D. V. = 3/40. 0. S. V. = 5/6. The 
entire macular region of the right eye presents the appearance 
of numerous hemorrhages, with chorioiditis. The veins are 
very large and tortuous, and the nerve head is red. Sent him 
to Dr. E. C. Hill for physical examination, who reports that 
his heart is about normal, but that his red blood cell count is 
8,200,000; that he is passing only about one-half the normal 
amount of urine in twenty-four hours, which contains a con- 
siderable excess of indican, and three times the normal amount 
of earthy phosphates. He advises that he drink twice as much 
water as he is now drinking, and that his diet be of the 
simplest form; that it be largely vegetable and that he be 
allowed only one full meal a day. He was given 10 gr. iodid 
of potassium, t. i. d., 1/32 gr. biniodid of mercury, t. i. d. In 
three months time his vision had improved to 5/15. The 
fundus shows a few scars. No new hemorrhages. I saw him 
last in February, 1906. He had O. D. V., 20/30. Almost no 
retinal signs of his former trouble. I had Dr. James Rae 
Arneill examine him physically for me. He found his blood 
pressure to be 135; hemoglobin, 105 per cent.; urine normal. 
A letter received from him a few days ago says the eye still 
remains well. 

Case 4. — Retinal Hemorrhage, Associated with a Weak 
Heart a/nd General Venous Stasis. — Dr. J. M., age 53, Aug. 21, 
1907. Has noticed a dimness of vision in lower field of right 
eye for ten days. He has been actively engaged in country 
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practice for many years. Has no dissipations, unless it be in 
his eating. He is a' hearty, rugged looking man. 

Status Prcesens. — The upper temporal quadrant of retina of 
O. D. is covered with flame-shaped hemorrhages. .The veins are 
very full and tortuous. Nerve head congested. He was re- 
ferred to Dr. E. C. Hill for physical examination, who reports 
as follows: Blood pressure, 09 sitting, and 107 after exertion; 
hemoglobin 90 per cent., red blood cell count, 5,350,000; heart 
is not dilated but degenerated and weak; urine 26 ounces in 
twenty-four hours; uric acid, one-third above normal daily 
maximum; no excess of indican. 

Diagno8\8. — Passive congestion. 

Treatment. — Strychnia and hydrastinin hydrochlorid, and 
correction of his diet. Dec. 24, 1907, he reported that the 
vision in the lower nasal field is much improved. Is feeling 
well. Thinks blood pressure is higher than it was. 

Case 5. — Recurring Retinal Hemorrhage, Associated unth 
Dilated Heart , General Venous Stasis and Autointoxication. — 
F. S. T., age 26, Sept. 26, 1905. Occupation, farm hand. Has 
always enjoyed good health. For the last three weeks he has 
seen a curtain hanging in front of left eye. 

Status Prtesens.—O. D. V. = 5/5. O. S. V. = 6/27. With 
the ophthalmoscope a membrane is seen lying in the anterior 
portion of the vitreous, which is fixed; also large floating 
pieces of membrane. The appearances are of a previous 
vitreous hemorrhage which is being absorbed. The fundus can 
not be seen. Sent him to Dr. E. C. Hill for physical examina- 
tion, who reports: Blood tension, 165; heart normal; pulse, 
88 sitting, 100 standing; hemoglobin, 90 per cent. Urine shows 
considerable excess of indican, uric acid and earthy phosphates. 

It was decided to reduce tension somewhat by the use of a 
very simple diet, also to correct intestinal fermentation by 
giving him 10 grains of sulphocarbolate of sodium, t. i. d., 
and 3 grains of calomel once a week. A month later the 
vitreous was found almost clear and V. = 5/9. Xo fundus 
lesion could be found. He was told to continue treatment for 
another month and report. He was not seen again for nine 
months, when he came because of another vitreous hemorrhage, 
which had occurred six weeks previously. I found his vitreous 
full of floating membrane, and a retinal spot could dimly be 
seen below the macula. Dr. Hill went over him again and 
found his blood tension 115; heart, much dilated; no indi- 
canuria. He was given 10 drops each of tincture of strophan- 
thus and nux vomica, t. i. d. 

Two months later Dr. Hill found his heart still somewhat 
dilated and had him continue the heart tonics. I found a little 
floating membrane in the vitreous, and that the spot below 
the macula was becoming atrophic. I did not see him again 
until two months later, when he came in with a corneal ulcer 
caused by the diplobacillus, which quickly healed under zinc. 
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The vitreous is now perfectly clear and 0. S. V. is 20/20. 
There are three spots of atrophic retina to be seen, a small 
spot just to temporal side of disc, a large one below the 
macula and a third some distance below the disc. 

Four months later he came in saying that the right eye had 
been blurring for ten days. O. D. V. = 20/70; 0. S. V. = 
20/20. The vitreous of right eye contained floating membrane 
and no fundus details could be made out. Dr. Hill found the 
heart so dilated that the heart border was one and one-quarter 
inches to the right of the sternum and one-half inch to the 
left of the nipple in the sixth interspace. . Pulse, 92 sitting, 
105 standing. Blood pressure, 132; hemoglobin, 100 per cent. 
Marked indicanuria. In four days the vitreous had so cleared 
that a retinal spot could be seen on the nasal side of the disc. 
He was seen again three months later, when vision in each 
eye was found to be normal. The blood vessels of the retina 
have not the appearance of sclerosis. Dr. *Hill found the 
blood pressure 145 mm., and heart almost normal in size. 

Three months later he had another attack in the left eye. 
The vitreous was muddy, but there were no large pieces of 
floating membrane. Dr. Hill found his heart again badly 
dilated with a blood pressure of 115. This case illustrates the 
relation in a young man between vitreous hemorrhage and 
venous stasis, and how between attacks of the latter his 
vascular condition was comparatively normal. 

Case 6. — Asthenopia, Associated with Retinal Venous Con- 
gestion, Heart Dilatation and OeneraJ, Venous Stasis, — ^Mrs. 
M. A. H., age 35, Jan. 9, 1906. Complained of eyes watering 
and tiring for near work. Thinks vision is poor. 

Status Prwsens. — The vision of each eye is 5/7.5, with — .50 
cyl., ax. 180°. Both nerve heads are congested, and the 
medium-sized veins are tortuous. I sent her to Dr. Hill for 
physical examination, who reports as follows: Amount of 
urine passed in twenty-four hours is 8 ounces, which contains 
a trace of albumin. No excess of indican nor uric acid. No 
casts. Blood pressure, 121. Heart very much dilated and is 
leaking all around. The right border is one inch to right of 
sternum. Hemoglobin, 95 per cent. Diagnosis, general venous 
stasis. 

She was referred to her family physician for treatment. Re- 
sults, unknown. 

Case 7. — Conjunctival Edema, Associated with Heart Dilatct" 
tion, General Venous Stasis and Autointoxication. — ^Mrs. F. H. 
B., age 52, February, 1906. Eyes have been inflamed and in 
about the present condition for three months. Has worn 
glasses for three years. Has always enjoyed good health. 

Status Prwsens. — The eyes look very red and watery. The 
ocular conjunctiva is edematous and rolls up in front of the 
lid margins when winking. The palpebral conjunctiva does 
not appear to be affected. Sent her to Dr. Hill for physical 
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examination and for baeteriologic examination of the ocular 
secretions, who reports as follows: A smear of the ocular 
secretions shows fatty degeneration of the epithelial cells, some 
ordinary staphylococci and proteus bacilli, but no diplobacilli. 
Pulse, 87 sitting, 90 standing. Heart, one and three-eighths 
inches beyond left nipple and one-half inch to the right of the 
sternum; the apical sounds w^ere somewhat weak. Blood 
pressure, 121. Red cells numbered 6,200,000; hemoglobin 
about 95 per cent.; no excess of leucocytes. The urine shows 
an excess of uric acid and indican. He believes her eve trouble 
is partly due to uricacidemia, but mainly to stagnant circula- 
tion at this altitude. The treatment prescribed was stro- 
phanthus and nux vomica, and a. s. and 6 pills. Jan. 4, 1908, 
a letter from her stated that her eyes are better. 

Case 8. — Asthenopia^ Associated with Heart Dilatation, Gen- 
eral Venous Stasis, — ^Mr. G. M., age 42, April, 1907. Has been 
having so much pain in eyes and back of head that he has 
been compelled to stop work. His refraction was estimated to 
be + 1-50 W — 60 cyl., in each eye, with 20/20 vision. These 
glasses were ordered. In the macular region of each eye there 
were seen shimmering lines and irregular splotches of a yellow- 
ish color. The veins were greatly dilated and the arteries 
small. He obtained no relief from wearing the glasses. He 
was referred to Dr. E. C. Hill for physical examination, who 
found: Blood pressure. 111; right side of heart greatly 
dilated. Hemoglobin over 100 per cent. He was placed on 
appropriate heart tonics, and in the course of two weeks time 
his headache was relieved and he was able to return to work. 

Case 9. — Episcleritis^ Associated toith Dilated Heart, Gen- 
eral Venous Stasis and Autointoxication. — Mrs. R. C. D., age 
38, March, 1907. Her left eye has been subject to attacks of 
inflammation on the temporal side of the cornea. The eye be- 
comes intensely injected over this portion of the globe, and is 
very tender and painful. The attack subsides in a few days 
and the eye becomes almost ^N^hite; another attack follows in 
about a week or ten days. She was referred to Dr. Hill for 
physical examination who reports that she has a dilated heart, 
which is extended three-eighths of an inch to left of nipple and 
one-half of an inch to the right of the sternum. Pulse, 95 
sitting, 106 standing. Blood pressure, 102. The urine shows 
a large excess of indican and uric acid. She was placed on 
strophanthus and sulphocarbolate of sodium and simple diet. 

Case 10. — Retinal Hemorrhage, Associated with High Blood 
Pressure. — ^Mrs. Henry W., age 72, Aug. 19, 1907. General 
habit, plethoric. Has no complaint to make physically. For 
three months she had had two spots before left eye and has 
been aware of a gradual failure of vision. 

Status Prcesens.—O. D. V. = 20/20 W -f 2.00. O. S. V. = 
20/70 W+ 1.75. With ophthalmoscope numerous hemorrhages 
are seen scattered throughout the retina of left eye. There are 
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no hemorrhages in the right eye, but the blood vessels show 
strong evidences of sclerosis. She was referred to Dr. F. W. 
Kenney for physical examination, who reports as follows: 
Blood pressure, 240; heart normal; no kidney disease. This 
patient is still under observation. Her blood tension is still 
high. 

Case 11. — Neuro-RetinitiSj Associated - with Chronic Inter- 
stitial Nephritis and High Arterial Tension. — Mrs. M. B., age 
45, Jan. 19, 1907. Has been suffering of late with severe dif- 
fused pain in head. Eyes so sore she can scarcely move them. 
Has been aware of a central blind spot in right eye for several 
days. 

Status Prwsens. — 0. D. V. = 20/40; not improved. O. S. V. 
= 20/20; not improved. With the ophthalmoscope a typical 
picture of albuminuric neuroretinitis, with hemorrhage, is seen 
in each eye. The condition was more advanced in her right 
eye. She was referred to Dr. E. C. Hill for physical examina- 
tion, who found she was on the verge of uremic convulsions 
from chronic interstitial nephritis. Her blood pressure was 
240. Active measures were taken to reduce the high blood 
pressure.- When it came down to 200, her headache stopped. 
It was gradually brought down to 185 and 190. The neuro- 
retinitis gradually improved. In two months time the retinal 
hemorrhages were all absorbed, but the striae and spots of 
retinal degeneration, and the opaque sclerosed blood vessels 
were more marked than ever. Four months later there was 
scarcely a trace remaining of the retinal degeneration. Vision 
was 20/20 in each eye, with full fields. She died just a year 
after my first examination, and enjoyed a fair degree of com- 
fort with good vision until the end. 

Case 12. — Neuro-Retinitis, Associated with Chronic Inter- 
stitial Nephritis and High Arterial Tension. — ^Mrs. J. I. G., 
age 50, March 27, 1905. Referred to me by an optician to 
have her eyes examined for .glasses. Has little complaint to 
make about eyes or her physical condition. 
- Status PrcBsens.—O. D. V. = 5/9 : 5/6 W + 75. O. S. = 
1/200; not improved. With the ophthalmoscope a typical 
picture of albuminuric neuroretinitis was seen in each eye, 
which was more advanced in the left eye. Numerous retinal 
hemorrhages in both. She was referred to Dr. James Rae 
Arneill for physical examination, who reports that she has a 
dilated leaking heart, blood tension 260. Urine shows albumin 
and hyaline casts. I never saw this patient again. She felt 
well and could not believe that she had chronic Bright's dis- 
ease. Much could have been done to prolong her life had she 
ibeen willing to follow directions. As it was, I learned that 
she died after a few months, and that she became almost blind 
before her death. 
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Case 13. — Retinal Hemorrhage^ Hemorrhagic Glaucoma and 
Optic Nerve Atrophy, Associated with Chronic Interstitial 
Nephritis and High Arterial Tension, — ^Mr. H. L., age 60, Nov. 
16, 1903. Vision has been blurred for ten days. Has always 
enjoyed good health. Has been a dissipated man as regards 
alcohol and tobacco. Has not drunk any during recent years. 

Status Prasens.—O. D. V. = 5/15. O. S. V. = 5/15. Tn. 
The field of O. D. is contracted temporally to the 5 degree 
line, the left is normal. The ophthalmoscope shows marked 
evidences of sclerosis of the retinal vessels in each eye. The 
disc of O. D. is cupped. In O. S. the nerve head is congested, 
the adjacent retina edematous, the veins engorged and tor- 
tuous, and njimerous retinal hemorrhages occupy the inferior 
nasal quadrant. He was referred to Dr. Hill for physical 
examination, who reported as follows: Albumin, 1 2/5 per 
cent, by volume; hyaline, coarsely granular and disintegrated 
blood casts. Blood tension, 240. He was placed on a strict 
diet, and was given 3 grains sodium nitrite, t. i. d., and a pill 
composed of euonymus, aloes and belladonna. 

Jan. 18, 1904. — Great loss of vision. O. D. = Fingers at two 
feet. O. S. = Hand movements. O. S. was inflamed. T-|-l- 
Vitreous so hazy that fundus could not be seen. Iris sluggish 
and off color. Br. Hill found the albumin in urine reduced to 
1% per cent, by volume, and his blood tension was 215. The 
left eye went from bad to worse. 

Diagnosis. — Hemorrhagic glaucoma. Enucleation. The 
vision of his right eye was now so poor that he could not see 
to get about alone. This was due to a scotoma which en- 
croached on central vision and extended below temporally and 
nasally, about 20 degrees in each direction. He has been using 
eserin in oil in this eye, but I can not see that it has been of 
any service. It is doubtful if there has been, at any time, any 
increase of tension. For some months this eye remained about 
the same, and then the central scotoma increased until it occu- 
pied the entire temporal field. He has had numerous hemor- 
rhages, but they have not caused hemorrhagic glaucoma as 
they did with his left eye. I saw him last in July, 1907. He 
had perception of light only, and numerous retinal hemor- 
rhages were present. Dr. Hill estimated his blood tension 
several times, and found it to range from 135 to 145. He had 
a small amount of albumin in his urine. This patient is alive 
to-day because of the reduction of his blood pressure. His 
ocular mishaps were most unfortunate, and had he been seen 
a year or so sooner they might have been prevented. 

The above cases serve to show how important are the 
ocular changes in pointing to the existence of cardio- 
vascular disease. A greater number would needlessly 
prolong this paper. 



MEMORANDA 



VOLUNTARY UNILATERAL NYSTAGMUS. 
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PHILADELPHIA. 



The case herewith recorded is one of extreme interest, 
in that it exhibits a combination of the rare anomalies of 
unilateral and voluntary nystagmus. Either condition 
alone is suflBciently infrequent to be worthy of extended 
report. 

Patient. — A young woman, aged 22, in excellent physical 
condition, and of average 8ize and proportions, consulted me 
for relief from frontal and sick headaches, which had not re- 
sponded to extensive general medical and neurologic treatment. 

Exatninatiofi. — ^There was well-marked, chronic catarrhal 
conjunctivitis in the upper and lower eyelids of both eyes, with 
a troublesome edema of the left eyelids. There was also com- 
plaint of pain in the left eye, particularly- in close work. The 
patient had never worn glasses, and until the last ten or twelve 
months had experienced no inconvenience in her visual labors. 
In fact, she had been remarkably free from ocular disturbances. 
There had never been any association of ocular affection with 
her headaches. It was only when other means had been ex- 
hausted that as a last resort she was advised to apply for ocu- 
lar examination. Under homatropin cycloplegia, I found a 
small amount of compound hyperopic astigmatism at horizon- 
tal axes, equal in amount in both eyes. Both with and with- 
out optical correction, the visual acuity was normal. There 
was no heterophoria or other disturbance of the ocular muscu-' 
lature. In the course of examination, I noted a sudden uni- 
lateral convergence of the left eye, with subsequent rapid os- 
cillation for about 30 seconds. In a few minutes this recurred, 
which circumstance determined me to make guarded inquiry 
into the phenomenon. I soon found that the oscillations could 
be inaugurated voluntarily and as promptly checked. Although 
the patient disclaimed any knowledge of her ability to effect 
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these maneuvers, she stated that she had never, for purposes of 
exhibition or self- experiment, produced the nystagmus. How- 
ever, she exhibited no surprise at my demonstration of her 
extraordinary ability in this direction, which would lead to 
the natural inference that she was fully conscious of her power. 
Repeated experiments failed to show any such control of the 
right eye. The family history was good, and there could be 
obtained no records of any noteworthy ocular affection in two 
generations, with particular reference to any disturbance of 
the extraocular muscles. She could not remember any case of 
strabismus in the family. 

Treatment. — The constant use of proper glasses was fol- 
lowed by prompt and complete relief from all the asthenopic 
reflex symptoms, and when the patient left me, a month later, 
she was quite satisfied with her ophthalmic experience. 

Reinarks. — A year later I directed a letter to the address 
that she had given me, but received no reply, and hence am not 
able to record the after-history. I am in hopes of discoverii^g 
her whereabouts, however, and in such case will publish a sup- 
plementary note to these observations. During her last visit, 
at intervals of about 5 minutes, she three times gave a demon- 
stration of her extraordinary faculty and seemed to effect the 
oscillations with as much ease as before. The only requisite 
seemed to be the act of convergence, which, however, did not 
necessarily have to be extreme. The oscillations could be easily 
produced while the eyes were fixed on type at the ordinary 
reading distance. 

UNILATERAL NYSTAGMUS. 

Although unilateral nystagmus is of rare occurrence, 
a number of cases are recorded in modern ophthalmic 
literature. Alexander Duane/ in a discussion before the 
New York Academy of Medicine, March 20, 1905, clas- 
sifies the anomalous types of nystagmus under the fol- 
lowing headings : 

1. Disjunctive Nystagmiis. — ^The two eyes move, not 
in parallel directions, but alternately and away from 
each other. The movements are symmetrical and equal 
in the two eyes. 

2. Dissociated Nystagmus, — ^The movements of the 
two eyes are unsymmetrical and unrelated, one either 
moving much faster and further than the other, or 
moving in a totally different way. 

3. Unilateral Nystagmus, — He regards this as a vari- 
ety of the second form. He also refers to circumduction 
nystagmus as an extremely rare form of the affection. 

1. New York State Jour, of Med., 1905, v, 245. 
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In common with Nenstatter, Schapringer^ Spicer and 
others^ Duane believes that most cases of unilateral 
nystagmus are really of the bilateral type, the movement 
of the supposedly quiet eye being very minute, and thus 
escaping detection. In this connection it should be 
noted that in many instances the lesser forms of nystag- 
mus are not made frankly manifest until an ophthalmo- 
scopic examination is attempted, or the eyes are tested 
in extreme rotations. 

Alfred Graefe* mentions a curious case of vertical 
nystagmus in one eye and horizontal nystagmus in the 
other, which at first sight might have been considered 
unilateral or alternating nystagmus. He ingeniously 
demonstrated the type of movements by the shape of the 
corneal images of a candle flame — ^in the horizontal form 
the image was broadened; in the rotary form, it was 
enlarged in all directions. 

Duane states, however, that he has seen but two un- 
doubted caBes of unilateral nystagmus. He also records 
one case of unilateral rotary nystagmus, in which, how- 
ever, there later developed bilateral movements. Simon 
records one case in which at first the nystagmus was 
unilateral and mixed (vertical and rotary), but sub- 
sequently became bilateral and horizontal. It is of in- 
terest to note that a nystagmus originally bilateral may 
become unilateral. According to Schapringer, in spas- 
mus nutans the nystagmus may disappear in one eye 
only. Again, according to Simon, bilateral nystagmus 
due to bilateral corneal opacities may disappear from 
the eye which clears first. He reports two cases in which 
infantile unilateral nystagmus was caused by unilateral 
corneal opacities. In the case under discussion, the 
nystagmus was originally bilateral and disappeared, 
first in one eye, and then in the other as the respective 
cornea cleared. It is worthy of mention, however, that 
nystagmus seldom occurs in cases of unilateral amblyo- 
pia, strabismus being the usual consequent disturbance 
of the musculature. Heimann mentions the occurrence 
of unilateral nystagmus in an amblyopic strabismic eye ; 
but, according to Duane, such occurrence should be 
recorded as an acquired optical nystagmus rather than 
one infantile in origin. According to A. Graefe, in 
some of the cases of nystagmus, infantile in origin, 
without demonstrable causative ocular lesion, the oscil- 

2. Graefe und Saemisch Handbuch, yi, 1. 
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lation may be attributed to a congenital retinal hemor- 
rhage, which subsequently cleared. 

Cases of unilateral nystagmus have been reported by 
Neustatter, Schapringer, Krause, Heiman, Spicer, 
Duane, von Beuss^ Eversbusch, Bouchaud, Norrie, B. 
Sachs^ Nagle, Oppenheimer, Weber, Schwarz, Simon, 
Nettleship, Soelbere Wells, Fuchs, Noyes, and A. Graef e. 
Of 52 cases collected by Duane, 34 were vertical, 11 
horizontal, 6 rotary, and 2 mixed. In none of the cases 
reported, however, was the condition of voluntary nys- 
tagmus mentioned. 

Duane points out three varieties of tremor of ocular 
movements: 1. Searching movements. 2. Pseudo- 
nystagmus, or jerking movements, which he says are not 
infrequently unilateral, particularly if the affected eye 
has the relatively weaker muscles. 3. True nystagmus, 
in which the eyes make a series of very regular, short, 
quick oscillations about a central point. 

Unilateral nystagmus, he says, may be associated in 
early life with spasmus nutans, or unilateral opacity of 
the media. In later life, it may arise from unilateral 
amblyopia and unilateral opacity of the media, uni- 
lateral astigmatism, and nervous diseases (especially 
multiple -sclerosis). From his observations he deduces 
that unilateral nystagmus differs in no essential way 
from bilateral nystagmus, but represents simply a form 
of the latter. 

Nettleship^ mentions three brothers (children), all 
of whom exhibited unilateral nystagmus; two were sub- 
ject to "fits" and were strabismic. He reports another 
case of unilateral nystagmus in an infant, with rhythmic 
movements of the head and corresponding arm. He 
observes that this type of nystagmus, and associated with 
rhythmic movements of the head and arm, is not ex- 
ceedingly rare; and also that this association of epilep- 
tic convulsions and other important nervous affections 
is not uncommon. 

Zehender* also describes the case of a child with uni- 
lateral nystagmus. 

Related to corneal opacities as a cause of nystagmus 
may be jnen^tioned astigmatism.. Stevens*^ reports five 
cases of functional nystagmus, or, as he prefers to call 

3. Royal Ophth. Hosp. Reports, xl, 75. 

4. Klin. Monatsblat., 1870, 112. 

5. Stevens (G. T.) : The Motor Apparatus of the Eyes, 1906, 439 
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it^ talantropia (an oscillating), in one family; a 
brother, two sisters and two young cousins (a boy and 
girl), in all of whom there was a high degree of astig- 
matism. Although no such case is recorded, it is quite 
possible for unilateral nystagmus to be associated with 
high unilateral astigmatism, and I have seen, person* 
ally, a nystagmic patient in whom the oscillations in 
the highly astigmatic eye were much more marked than 
in its less ametropic fellow. 

Bernheimer* reports a case of a hypermetropic patient 
in which nystagmus was produced after prolonged close 
work, and disappeared after the use of proper correct- 
ing lenses. I have seen similar relief follow the full 
correction of astigmatism in at least a half-dozen such 
cases. It is my custom in all cases of purely functional 
nystagmus, and even in cases in which there are pro- 
nounced intraocular changes, to prescribe for constant 
use full correcting lenses, after most careful subjective 
and objective examination of refractive conditions, when 
necessary, under complete cycloplegia. Often there fol- 
lows almost immediate subsidence in the rapidity and 
extent of the oscillations. Even in cases of nystagmus 
associated with grave cerebrospinal disease, I believe 
such procedure advisable, but, of course, with much less 
hope for noticeable improvement. 

VOLUNTARY NYSTAGMUS. 

Inasmuch as the term nystagmus signifies an involun- 
tary oscillation of the eyeball, it is perhaps awkward or 
at least illogical phraseology to speak of voluntary 
nystagmus. J. W. Smith^ has suggested as a better 
name for this condition ophthalmodonesis, which he 

defines as a voluntary tremulous or oscillating move- 
ment of the eyeballs. 

Mention of voluntary nystagmus is exceedingly rare 
in ophthalmic or neurologic literature, and in most of 
the related text-books little or no mention of this con- 
dition is made. Graefe believed that voluntary nystag- 
mus could only occur in persons who were formerly the 
subjects of an involuntary nystagmus which had disap- 
peared. However, I have been able to find sufficiently 
accurate and complete reports of cases of pure volun- 

6. Bericht fiber die 29 "Versammlung der Ophtlialmologischen 
Gesellschaft," 1901. 

7. Jour. Ophtli. Laryngol. and Otolog., N. Y., 1902, xlv, 308. 
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tary nystagmus by Benson, Lawson, J. W. Smith, W. E. 
Gamble, Noyes, Williams, Dodd, A. E. Davis, J. E. Col- 
bum, Grimsdale, Ernest Clarke, and Fuchs. 

A. H. Benson^ records a case in a young waman of 
24, who could cause oscillation of her eyeballs at will. 
The motion was very rapid, but the excursions were 
short. It is noted that the nystagmus was always bi- 
lateral and at no time were there involuntary oscilla- 
tions. The patient was slightly hyperopic. George 
Lawson^ mentions having examined a man who all his 
life had been able to control his eyeballs at will. In 
this as in the preceding case the motion was so rapid 
that the margins of the cornea could not be continu- 
ously defined. As in the previous case the voluntary 
nystagmus was always bilateral. Lawson refers to an- 
other case observed by him in the person of a former 
house surgeon of the Eoyal London Ophthalmologic 
Hospital. In this instance, the lateral movements were 
not so rapid and it was necessary for the patient to 
converge his eyes before the oscillation could be started. 
The movements were invariably bilateral and under 
complete volition. In 1882, J. A. CampbelP® recorded 
the case of a presbyopic woman who could vibrate both 
eyps horizontally at will. This seems to be the first 
American case reported. 

Ernest Clarke^^ records an unusual case of nystagmus, 
which, while not voluntary, is of suflScient interest for 
mention here. The patient was a youth of 19 who had 
been apprenticed to a jeweler three years before. While 
working at his trade, while the eyes were fixed for any 
object at any distance, the view was cut off from either 
eye by the interposition of an opaque object, horizontal 
nystagmus occurred in both, the oscillation being slow 
and jerky when the right eye was occluded and rapid 
and more regular when the left eye was blocked. It 
is also noted that extreme movement in all directions 
would produce nystagmus. H. B. Grimsdale*^ reported 
four cases in which occlusion of either eye produced 
nystagmus, which immediately subsided on the restora- 
tion of the binocular vision. 

8. Royal Lond. Ophth. Hosp. Reports, 1880-1882, x. 

9. Royal Lond. Ophth. Hosp. Reports, 1880-1882, x, 203. 

10. Trans. Am. Homeo. Ophth. and Otol. Soc, 1382, vi, 70. 

11. Trans. Ophth. Soc, U. K., 1895, xvl, 327. 

12. Trans. Ophth. Soc, U. K., 1895, xvl, 328. 
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These cases are analogous to those reported in a paper 
on "Acquired Nystagmus in Occupations Other Than 
Coal Mining/* by Simeon Snell." This author has 
written extensively on miners' nystagmus^ which he at- 
tributes to prolonged natural upward rotation rather 
than to insufficient illumination. In the paper under 
discussion he mentions the classical and interesting bio- 
graphic note of Michael Angelo set forth by Condivi, 
which was corroborated by Vasari, the contemporaneous 
biographer of the celebrated decorative painter. It is 
authoritatively stated that during his lifetime Michael 
Angelo was so aflfected by his strained attitude in gaz- 
ing up at the vaults in the Sistine Chapel, in which 
for many months he was engaged in the work of decor- 
ating with frescoes, that he lost for some time the power 
to read except when he elevated the paper above his 
head and raised his eyes. Further, it is stated that 
Michael Angelo wrote a sonnet describing the con- 
strained attitude in which he was compelled to work 
and its consequent disagreeable sequels — translation of 
which has been made by John Addington Symonds. 
Symonds remarks that the autograph of this manu- 
script included a humorous little caricature on the 
margin, showing a man, with protruded stomach and 
head bent back, using his brush on the surface high 
above him. He also mentions that as far back as 1874 
Nieden recorded a case of acquired nystagmus "in a 
plank cutter,** a workman who, in standing under the 
tree, observes very exactly a line marked for cutting, 
while keeping the eyes in a strained condition and up- 
ward direction — ^work very similar to that done by a 
bottom-sawyer in England. In a letter to Snell, Nieden 
remarks that, although he has made investigation in 
many cases of painters and ceiling decorators, he has 
not been able to find a case of regular nystagmus, al- 
though the symptoms of muscular asthenopia were often 
complained of. In his paper Snell has personally col- 
lected 21 cases of acquired nystagmus occurring in dif- 
ferent occupations, comprising 6 compositors, 2 metal 
rollers, a plate layer, a plank cutter, a saw maker, a san- 
itary tube maker, a fitter and iron founder, a worker in a 
"cage,*' 2 employes in a glass factory, a youth engaged in 
a confectionery warehouse, a man employed at the screens 
at the surface of a coal mine, a tool sharpener, and a 

13. Trans. Ophth. Soc, U. K., xvi. 
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custodian of a harness room. In all these cases the occu- 
pations necessitated unusual strain on the elevator mus- 
cles of the eyeballs, causing at first a weariness and later 
oscillating movements. The nystagmus in these cases, 
however, was less intense than in the generality of cases 
met in miners. Snell also refers to the headaches of 
the visitors of the large art galleries and sightseers in 
churches and large public buildings, and, although he 
does not report distinct nystagmus, muscular asthenopia 
and instability were frequently noted. 

In 1896 Gamble** reported to the Chicago Ophthalmo- 
logic Society a case of voluntary lateral nystagmus in a 
German-American medical student of 24. While at- 
tending high school at about the age of 15, he first dis- 
covered that he could produce at will lateral nystagmus, 
which, however, was never involuntary. No difficulty 
was ever experienced in starting the oscillations, but 
they could only be continued for less than a minute. 
The patient was not able to produce unilateral oscilla- 
tions. The nystagmus was most pronounced when the 
eyes were fixed on an object six or eight feet distant, 
directly in front, but even in making the lateral excur- 
sion it could be continued with much less rapidity. Gam- 
ble notes that the rapidity of the oscillations were as 
great as he had ever seen in any case of involuntary nys- 
tagmus. It was more pronounced in daylight than under 
artificial light. The patient had never been ill and did 
not suffer from headaches or eyestrain, notwithstanding 
the fact that he had always been a student and teacher. 
His refraction was: 

E. + Sph. 2.00 + Cyl. 0.50, ax. 180° = 20/20. 

L. + Sph. 0.25 = 20/20 +. 

The media were clear, the fundus healthy, the field 
of vision full, and the color sense normal. The patient 
had never worked in the mines nor lived in a mountain- 
ous country. He had never had writers* palsy," or other 
profound nervous manifestation. Gamble states that 
the one other case similar to his that he had seen re- 
ported was that by Noyes,^^ in a patient who had ac- 
quired the oscillations after having been confined to his 
room for several weeks suffering with ocular disease. 
KToyes remarks that in his experience this case was 
unique. In his text-book Fuchs mentions rare instances 

14. The Jour. A. M. A., 1899, xxxll, 483. 

15. Diseases of the Eye, 1890. 
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of persons who could produce nystagmus voluntarily. 
Gamble refers to Noyes' case, which he had seen through 
the courtesy of the elder Williams, of Boston. 

H. W. Dodd^* reports a case of bilateral voluntary 
nystagmus in a man, an organist, of 23. The patient 
could produce at will conjugate lateral movements of 
the eyeballs. When he desired to demonstrate this 
faculty he would fix his head, look forward, open widely 
the eyelids, and, as he expressed it, ''simply wish*' to 
cause the oscillation. No great effort was entailed and 
only occasionally was there resultant vertigo or headache. 
The oscillations could be produced while looking up, 
down or laterally, either at a distant object or at close 
range, and also while under the influence of a cyclo- 
plegic. The objects looked at moved from right to left, 
or vice versa, and it may be mentioned here that only in 
voluntary oscillation are subjective disturbances of 
vision, nausea, vertigo, etc., seen. In all cases of volun- 
tary nystagmus the oscillations can only be continued 
over a short period, usually in one minute. Dodd's 
patient possessed the remarkable faculty of being able 
to converge vigorously, while continuing the oscilla- 
tions. The power of voluntary nystagmus was first ob- 
served at the age of 9. The family history was nega- 
tive in regard to nervous or mental diseases, and the 
patient was particularly exempt from any nervous af- 
fection. Vision and refraction were practically normal, 
although there was a patch of chorioretinal degeneration 
in the right eye, which was of at least eight years' stand- 
ing. 

Possibly the most complete published record of a case 
of voluntary nystagmus is that by J. W. Smith.^ The 
patient was a male student of 21 of French, Huguenot 
and English parentage. The family history was good, 
and the only remarkable ocular affection was noted in 
a sister of 17, who exhibited apparent convergent strabis- 
mus of the left eye in near vision, but whose eyes were 
in" normal balance when directed at distant objects. Be- 
yond a slight inflammation of the eyes at the age of 7 or 
8, which speedily subsided under the instillation of a 
common eye lotion, there was no history of ocular dis- 
turbance in the patient. There was absolutely voli- 
tional rapid oscillations of both eyes simultaneously in 

« ■ — — — — — . — — ; 
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the lateral direction or in the horizontal plane. The 
oscillations could be started and stopped at the patient's 
will. A careful subjective examination of the eyeball 
showed no marked disturbances of refraction, muscle 
balance, accommodation, fields of vision, color sense, or 
visual acuity. Ophthalmoscopic examination was nega- 
tive. There was no malformation of the globe or 
orbit. The innervation of both the intrinsic and ex- 
trinsic ocular muscles appeared perfect, and the patient 
experienced no asthenopic symptoms, even after long- 
continued, close vision. The eyes oscillated only in the 
horizontal plane, but the motions could be produced not 
only in the primary position, but in the secondary posi- 
tions, such as extreme convergence, extreme divergence of 
either eye, and looking upward and downward. The 
oscillations could be continued during the entire excur- 
sion of the globes (circumduction). Oscillations could 
be produced when the lids were closed and also when 
the patient looked through a 20** prism placed before 
either eye, with its base in any position. 

It may be remarked that it is generally accepted that 
visual sensation influences all the various movements of 
the eyeball; that is, the efferent motor volitional im- 
pulses are originated or are preceded by afferent visual 
influences. In comment on this statement, J. W. Smith 
with good reason remarks it is certainly apparent in his 
case that the patient did not depend on visual sensation 
for the movements of his eyeballs, for he could produce 
the movements without looking out or for an object, 
either real or imaginary, and, indeed, could produce the 
movements with his eyelids closed, or in the dark, or 
without fixing the object. Likewise he could produce 
the movements of his eyeballs whether he fixed on an 
object at near range or in the distance. This would 
seem to show the independence or volitional character 
of the movements, and thus by elimination, "visual sen- 
sations may be excluded as a factor or elements in the 
causation of the ocular movements in this particular 
case. Again, if this be true, efferent motor volitional 
impulses are not wholly dependent on those afferent.'' 
Smith believes that the oscillations in his case were 
dependent on efferent impulses affecting the nervous 
centers in control of the ocular musculature, or, per- 
haps, the co-ordinating centers in the corpora quadri- 
gemina, in which case he believes that "if they are not 
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due to visual impulses they must be connected with the 
kinesthetic or psychomotor cerebral cortex." 

The longest period during which Smith observed the 
movements was thirty-five seconds. The patient stated 
that in producing the nystagmus there was a sensation 
of slight pressure on each eyeball, pushing or pressing 
it forward. Ordinarily, during the production of the 
oscillation, the palpebral fissure was abnormally wide 
and the upper lids a trifle unsteady, causing noticeable 
exophthalmos. There was never observed any change in 
the pupil during the oscillations. Objects viewed while 
the eyes were vibrating had a simultaneous movement. 
At distance, objects appeared to be constantly changing 
their position, and at close range they doubled and 
blurred. When the patient vibrated his eyeballs and 
fixed the object, it seemed double and the images ap- 
peared to approach and recede. The oscillations could 
be produced in daylight or in darkness and in the pres- 
ence of artificial light, with equal energy and rapidity. 
The amplitude of the vibration was about one milli- 
meter and the rate of motion approximately 5 or 6 
vibrations a second. 

A noteworthy feature of the case was the ability of the 
patient to arch the right eyebrow independently of the 
left, or to arch the right upper brow and draw the left 
down at the same. time. He could also close the left 
upper lid over the eyeball without wrinkling the fore- 
head or the skin of the eyelids, the upper lid apparently 
falling gently and smoothly over the globe, while the 
right eye remained open. The patient could also vibrate 
the alaB of his nose very rapidly and move either ear. 
All these movements were executed while under the con- 
trol of the will. I may here mention that one of the 
most successful and entertaining tricks of a well-known 
American comic opera comedian is this power to pro- 
duce bizarre disassociated movements of the eyebrows. 
None of his stage play is more convulsively humorous 
than the contortions of his forehead and eyebrows (ex- 
aggerated by his "make up" to accentuate the incon- 
gruous upper facial grimaces). 

Another popular comedian owes much of his success- 
ful fun-making to his ability to move one eye inde- 
pendently of the other. Foster remarks that "very few 
persons are able by direct effort of the will to move one 
eye independent of the other, though some, and among 



102 

them one distinguished both as a physician and oculist, 
have acquired this power." I have seen this faculty 
exhibited in the person of a negro lad of about 19, a 
frequenter of the Dispensary of the Emergency Hos- 
pital, Washington, D. G., during my service, 15 years 
ago, as resident surgeon of that institution. 

Dr. George M. Gould, of Philadelphia, and Dr. Wil- 
liam L. Phillips, of Buffalo, have described an extraor- 
dinary case of voluntary unilateral divergence in a man 
of 32 (see illustrations). The patient not only had 
binocular fixation, but also binocular vision, which, 
however, was markedly decreased in comparison to mo- 
nocular vision, likely due to persistent non-use of the 
binocular position. A remarkable feature of this case 
was the ability to keep both eyes simultaneously in focus 
while in the strangely dissimilar positions — one eve 
straight in front, and the other in extreme divergence. 
While reading a test-card with the fixing left eye the 
patient promptly recognized facial grimaces made by 
the examiner standing in such a position that his face 
could only be seen by the divergent right eye. Imme- 
diately the patient said, "I see you! You can't come 
that on me." Dr. Phillips also describes another simi- 
lar case in a man of 60. This patient had taught him- 
self to set tvT)e and read proof at the same time without 
movement of the head. He had never had noticeable 
diplopia. 

In both of these patients the lateral field of vision, 
when the eyes were diverged, was 220 degrees. The 
other points in common in these two cases were : ^ The 
anomaly had existed since birth. They were atle to 
move their eyes in any direction, having absolute con- 
trol of their external ocular muscles. They were both 
myopic and had about the same visual acuity under 
cycloplegia as with the accommodation active, and 
whether one or both eyes were used in the visual act. 
When angry they used binocular vision. They were 
able to converge and diverge when looking either up or 
down, to the right or left, showing absolutely no defi- 
cient innervation of the musculature. Their retinas 
showed a similarity to the ungulates, in not having a 
highly developed area, which would suggest a true 
macula. Although light perception was more acute 
centrally, it was, however, quite serviceable in all parts 
of the retina. If it were possible to secure a careful 



FIk. 1' E>;eB In norma) position. 



Fid. 2- Divergence o( left eje. Fig. 3. Dlvergeoee of right e; 



GOULD AND PQILLIP8" PATIENT. 



104 

pathologic examination of these eyes, Phillips believeB 
that it would be found that the extraordinary ability of 
ocular rotations was due to absence of a well-defined 
macula, which fact would afford evidence in support of 
the opinion that the macula is absolutely necessary only 
for binocular vision at the near point. 

J. E. Colburn, quoted by Smith, reports a case of 
involuntary movement in one eye in an engraver of ^ 
28. He was accustomed to use his loup before the 
left eye with his tools distributed to his right side. 
He used his graver with his left hand and could 
changing the relation of his eye to his work. He had 
also acquired the habit of fixing with his left eye and ro- 
tating his right in any direction required, though not 
so rapidly and so steadily as when the loup was in posi- 
tion before the left eye. As a result of these curious 
ocular gymnastics there was produced an attack of 
cyclitis in the right eye, eight years before, which had 
recurred three years later, and again in two years. Each 
attack was more protracted* than the preceding. Col- 
burn also mentions the case of a girl, aged 18, who, 
following an injury to her head in a runaway accident, 
exhibited rotary nystagmus over which she had perfect 
control. However, when her attention was not fixed, 
the oscillations were continuous and considerable. 

Such power as the foregoing would indicate inhibition 
of one eye with volitional innervation of the other, in- 
dicating, as Smith sets*forth, that the coordinating cen- 
ters of the two eyes must be influenced along different 
paths or by different stimuli, or by cortical impulses 
-coming from different areas. He describes a so-called 
^^Z-tract,^^ the fibers of which extend from the neighbor- 
hood of the precentral sulcus — ^the motor area for the 
eyes — downward between the caudate nucleus and the 
lenticular nucleus (probably some fibers pass through 
the corpora striata), thence through the thalamus to 
the corpora quadrigemina and to the nuclei of the third, 
fourth and sixth nerves. He notes that nystagmic move- 
ments have been produced by passing a probe into the 
region of the corpora striata and optic thalami. It is 
remarked that incoordinated movements of the eyeballs 
are never intimately connected with lesions of the 
upper and more peripheral parts of the brain. Cerebral 
ihemorrhage involving the basial ganglia often produces 
conjugate deviation of the head and eyeballs toward the 
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unparal} zed side. Smith also calls attention to the fact 
that conjugate deviation of the eyeballs occurring as a 
symptom of cerebral lesion in the region of the basial 
ganglia is usually indirect and transitory, showing a 
temporary disturbance only in the tract of fibers con- 
necting the cortex with a center of the brain. The 
natural conclusion is that in the projection system ana- 
tomic examination seems to indicate the connection be- 
tween the cortical centers of the frontal lobe and with 
ganglionic centers of the thalamus, and of these with 
the nuclei of the nerves of the ocular muscles, and later 
with the coordinating centers. 
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Zonular opacity of the cornea is described very briefly 
in the majority of text-books. Some do not mention 
it at all, a number dismiss it with a short paragraph, 
while a very few give it a page. 

Nettleship contributed an article of about 25 pages 
on this subject to the Archives of Ophthalmology, in 
1879, giving in detail 22 cases seen by various observ- 
ers. Bock, Graefe, Usher, Best, Leber, and a few others 
have also investigated the subject quite extensively. 
The first description was given by Dixon in 1848, fol- 
lowed by Bowman, who went more deeply into the mat- 
ter. Dixon called it calcareous film of the cornea, find- 
ing calcium carbonate and phosphate in the parts re- 
moved. Graefe named it band opacity, while Fuchs 
employs the term given at the heading of this paper. 
It has been more frequently designated as ribbon-like 
opacity, or keratitis, and calcareous keratitis. 

Zonular opacity occurs in two forms, primary and 
secondary; the former in eyes otherwise normal, the 
latter in those blind from glaucoma, iridocyclitis or 
other intraocular affections. While neither form is 
common, the primary is much rarer than the secondary 
form. 

It has been described as having the appearance of 
minute dots crowded together, "punctiform opacities,^' 
a gray stripe stretching across the cornea, most marked 
a little below the center, on the part exposed when the 

* This paper has been accepted by the Executive Committee of 
the Section on Ophthalmology of the American Medical Association, 
to be presented before the Section at the Chicago Session, June 2-5, 
1908. Publication rights reserved by the American Medical Associa- 
tion. 
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eye is open. The opacity usually begins about the 
same time at two points near the inner and outer cor- 
neal margins, meeting later in the middle line. Some 
cases have begun centrally. There is always a narrow, 
transparent zone about the margin. 

. The progress of the disease is extremely slow, usually 
continuing for years, although Wells saw one case de- 
velop in a few months. Sooner or later both eyes are 
almost certainly involved, but one may be affected quite 
a number of years before the other. In some cases there 
are spells of severe pain, while in others (probably the 
majority) there is no pain at all. There is no indica- 
tion of ulceration, the corneal epithelium being smooth 
and unbroken, in the primary form. 

This disease occurs principally in men and after 
middle age. In 14 cases tabulated by Nettleship, all 
but 4 patients were over 45 and only one patient was 
under 30. 

The pathology of this affection consists in the deposit 
of hyaline masses and lime in the upper layers of the 
cornea, or, as it has been otherwise expressed, ^^yaline 
degeneration of corneal cells that later become cal- 
careous.^^ Bowman's membrane may be the part first 
affected, and there may be also proliferation of connec- 
tive tissue. 

The etiology is obscure. The location of the trouble 
in the exposed portions of the cornea has led to belief in 
a local cause. But if this were true, why is it found in 
so few persons? Must there not be some predisposing 
tendency? In gouty subjects, or those with uric-acid 
diathesis, the nutrient fluid of the cornea, according to 
Leber, is supposed to be richer in lime salts and these 
may become deposited by evaporation. Swanzy says 
that in primary cases the cause of the degeneration is 
simply loss of vital energy in the cornea from vascular 
changes, attributed by Nettleship to gout, renal disor- 
ders and cardiac affections. Fuchs saw a case in a 
physician who had blown calomel into his eyes for years, 
and Toplanski met the disease in hatmakers whose 
eyes were irritated by flying pieces of hair. Graefe be- 
lieved that, as the secondary form of this disease 
followed glaucoma, so the primary form was akin to the 
glaucomatous process or would eventually go over into 
glaucoma. As would be expected, these cases are made 
worse by atropin. 
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Sight has been restored or improved in some eases by 
scraping the cornea, the lime deposits coming away in 
flakes. In other cases iridectomy has proved of great 
advantage. May advises the use of carbonate of soda 
after scraping. Sellerbeck advocated the hourly use of 
5 per cent, hydrochloric acid, while Xettleship tried 
nitric acid in one case without effect. Noyes stated 
that these cases rarely are benefited by any method, and 
Fox, in his text-book, in 1904, says treatment is of no 
avail. Guillery, of Cologne, has recently tried ammo- 
nium chlorid, beginning with a 2 per cent, solution and 
gradually increasing to 20 per cent. While his article* 
is headed "Calcareous Opacity of the Cornea," it is evi- 
dent that he means opacity from lime burns, a very dif- 
ferent thing from the subject of this paper. 

The following case from my records, the only case of 
primary zonular or calcareous opacity of the cornea seen 
in 17 years of eye-work, will serve to illustrate the 
points of this disease. It is also worth recording on 
account of its rarity and the gratifying result of opera- 
tive treatment. Indeed, all cases of such a rare disease, 
about which there is so little definite knowledge, should 
be reported fully. 

Mr. W. W., bom in England; first seen by me Feb. 23, 1897, 
when he was 34 years old. There was, then, a slight haziness 
of left cornea to the outer side, and he suffered considerable 
pain. He was a bricklayer and engaged at this time in the 
construction of sewers. On the theory that the keratitis might 
be malarial, he was given quinin, followed by arsenic. (De 
Schweinitz* described a peripheral annular parenchymatous 
infiltration of the cornea, of malarial origin, separated from 
the margin by a zone of clear tissue.) Our diagnosis seemed 
to be confirmed by the fact that the pain soon yielded to the 
antimalarial treatment. He was seen only a few times in 1897 
and 1898, and then passed from observation for a number of 
years. The opacity evidently increased very slowly in extent 
and density. 

September 1, 1904, he returned, complaining of pain in the 
right eye, the vision of which was normal, but there was a 
faint, almost imperceptible, haze near the outer margin and 
rather low down. The opacity of the left eye was now very 
deirae and covered most of the cornea, bdng surrounded by a 
zone or rim of clear tissue, very narrow, and nearly the same 
width in all parts of the circumference, except the upper 
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margin, where it was a little wider. Vision in this eye was 
reduced to light perception only. 

The opacity in the right eye progressed very slowly. Attacks 
of severe pain occurred at irregular intervals without a particle 
of redness of the ball. Tension was at all times normal. The 
pupil was round and responsive to light. He was given quinin 
and arsenic again, without any apparent effect. Analysis of 
urine showed no albumin or sugar. He had the appearance 
of being plethoric, was rather fleshy, with red cheeks. He 
was not a user of alcohol in any form, but was a great meat 
eater. 

His internal treatment for a long time consisted in the 
alternate use of salicylate of sodium and iodid of potassium. 
Pilocarpin and holocain locally, with the addition of dionin a 
little later, seemed to modify the pain, and after a few months 
the attacks occurred at longer intervals and then ceased alto- 
gether. The dionin had no effect on the opacity. The cessa- 
tion of pain and the long preservation of good vision led us to 
believe in the efficacy of the trea,tment. But it is more than 
likely that it was simply the naturally slow progress usually 
seen in such cases. A very weak solution of atropin was tried 
at the suggestion of one of my colleagues, who, however, ad- 
vised its discontinuance at the next visit, noting some loss 
of vision. This accords with Graefe's view that atropin is 
contraindicated in zonular opacity. (In Nettleship's article 
mention is made of the use of atropin in several cases with 
no statement as to its effect further than that the pupils 
dilated readily.) 

My patient was sent to Dr. James M. Ball of St. Louis, with 
a note asking if this were not a case of zonular or ribbon- 
shaped opacity, pictured and described on page 335 of his text- 
book. He replied that it was a typical case, and suggested an 
iridectomy downward and inward on the left eye. I could not 
see the advantage of this, as the rim of clear tissue in that di- 
rection was so very narrow. It looked to me that an upward 
iridectomy would be more promising, if any were done, as the 
rim was wider here than at any other part. But the patient 
was averse to any operation just then, the vision being still 
good in the other eye. 

The faint opacity seen first in the right eye gi'adually ex- 
tended upward and toward the center of the cornea, another 
band starting a few months later from near the inner margin 
and extending also toward the center. For a number of 
months the space directly in front of the pupil was not en- 
croached on. Finally, a very faint haze appeared there, re- 
ducing distant vision from 20/20 to 20/40, where it remained 
for some time, falling to 20/70 for a while and then returning 
to 20/40. For nearly two years vision was good enough for 
his regular work as foreman in one of the departments of the 
Malleable Castings Company. But finally the opacity over the 
pupillary region deepened and extended a little higher, so that 
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work had to be given up. He could not see enough to go about 
by himself. 

Early in October, 1906, assisted by my colleague, Dr. F. A. 
Morrison, I proceeded to scrape off a space directly in front 
of the right pupil, and two weeks later nwde another scraping, 
this time assisted by Dr. W. N. Sharp, who examined some of 
the scrapings under the microscope, finding degenerated cells, 
probably hyaline, but no lime crystals. This did not flake out, 
as some have described it. Probably the other eye, in which 
the disease was more advanced, would have shown this. I 
regret that we did not try the effect of acids. 

The scraping was followed by the use of weak carbonate of 
soda solution, as suggested by May, but, although we had 
scraped as much as we dared, there was no improvement of 
vision. In fact, it w^s temporarily made worse. 

After the inflammatory reaction had subsided, he was sent 
to the Indianapolis City Hospital, where I did an upward 
iridectomy, resulting in 15/40 vision with +6. sph. = + 2. 
cyl., axis 180. This enabled him to return to work and earn 
as much as ever. This vision has been maintained now for 
more than a year. 

About eight months ago he was helping a fellow workman, 
a sufferer from trachoma, drop medicine into his eye, and ac- 
cidentally infected his own left eye, fortunately not the one I 
had operated on. Prompt treatment with strong solutions of 
silver nitrate at the office, and 1 to 4,000 bichlorid solution at 
home, controlled this well, and the good eye has never become 
infected. 

It is interesting to note that there has been some 
improvement in the unoperated eye. At one time light 
perception alone existed, and in November, 1906, when 
the other eye was operated on, there was only faint 
shadowy perception of large objects, not enough to en- 
able him to get about without being led, but the sight of 
this eye now is 10/200. Is this due to the internal use 
of salicylates and iodids? Has the local treatment for 
the trachoma or the irritation of that disease had anv 
tendency to clear it up ? Does the operation on one eye 
have any effect on the other? These questions are easy 
to ask, but very difficult to answer. I can give no satis- 
factory explanation. The opacity certainly looks less 
dense than formerly, especially directly in front of the 
pupil. In one of the cases given by Nettleship, Mr. 
Fairlie Clarke, under whose care the patient was, 
thought the central clear space in front of the pupil 
due to spontaneous chipping away of the film. 
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In view of the good result in this case, and in some of 
the eases reported by Bowman, Walton, Graefe, Nettle- 
ship and others, the statements of Noyes and Fox about 
the uselessness of treatment sound strange. Possibly 
they had in mind only the secondary form, occurring in 
eyes already blind, aside from the opacity, and there- 
fore not amenable to treatment.' 

In conclusion, I would emphasize the interesting fea- 
tures of this case, the comparatively early age at which 
the affection began, the rattier unusual pain in the first 
stages and the remedies therefor, the improvement in 
the vision of the unoperated eye, and the gratifying re- 
sult of the iridectomy in the other. These circumstances, 
together with the rarity of this form of the disease and 
the paucity of the literature, seem to justify the de- 
tailed report of this interesting case. 

427 Newton Claypool Building. 
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Interstitial keratitis, the result of acquired syphilis, 
is a rare disease, if we are to judge from the number 
of cases reported in literature, only about one hundred 
eases having been reported up to date, and judging from 
the number of cases reported in American literature it 
is an extremely rare disease, only about a dozen cases 
having been published. 

Members will be surprised to learn that not a single 
case of this disease due to acquired syphilis has been 
presented to this section since the foundation of the 
Association; certainly not since the establishment of 
The Journal^ in 1883, as I have carefully looked over 
4II the volumes since then for such cases, and have been 
unable to find any. Furthermore, to emphasize the ex- 
treme rarity of the reports of such cases, I may state 
that, so far as I have been able to ascertain, the volumes 
of the transactions of the American Ophthalmological 
Society, published first in 18G4 and continuously since 
then, do not contain the report of a single case presented 
to the society, and the same is true of Knapp's Archives 
of Ophthalmology, begun in 1869; the American Jour- 
nal of Ophthalmology, begun in 1884; Annals of Oph- 
thalmology and Otology (now the Annals of Ophthal- 
mology), begun in 1892, and Ophthalmology, begun 
in 1906. The Ophthalmic Record, begun in 1891, has 
the original reports of two w^ll authenticated cases, and 

• This paper has been accepted by the Executive Committee of the 
Section on Ophthalmology of the American Medical Association, to be 
presented before the Section at the Chicago Session, June 2-5, 1908. 
Publication rights reserved by the American Medical Association. 
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of one doubtful case. EUett/ Marlow,^ and Hildrup,' 
report these cases. 

I have not taken into consideration the annular or 
disciform varieties of keratitis or other unusual forms 
of interstitial keratitis, confining myself strictly to the 
diffuse interstitial keratitis, as is so commonly seen in 
cases of inherited syphilis. The small number of pub- 
lished cases is remarkable when we remember that these 
are the leading ophthalmic journals in America, and 
also the great length of time covered by them. Not 
only is there a lack of original cases reported in these 
journals, but, as would be expected under the circum- 
stances, very rarely indeed is there an abstract of such 
cases from foreign literature. Why wonder, then, that 
some leading oculists doubt the existence of the disease 
at all from acquired syphilis. 

When I presented my first case to the New York 
Ophthalmological Society, December," 1907, one of the 
oldest members of the Society, the late Dr. D. B. St. 
John Eoosa, said -he had never seen a single clear case 
of interstitial keratitis from acquired syphilis in his 
long practice of forty-eight years, either private or hos- 
pital; and in a personal letter to me subsequently, in 
support of his contention, he cited Hutchinson's clas- 
sical Memoir,* as follows : "Although I will not make 
so sweeping an assertion that interstitial keratitis never 
occurs excepting in the subjects of inherited taint, yet 
I can not conceal from myself, and have no wish to do 
so from my reader, that such is my present belief. It 
seems, moreover, improbable that a peculiar disease, re- 
markably well separated from all its congeners, both 
by its symptoms and its progress, should acknowledge 
a specific cause in nineteen instances, and in the twen- 
tieth present precisely the same phenomena in total in- 
dependence of such origin. It is only fair, in passing, 
to ask of those who are inclined to test the accuracy of 
this opinion that care be taken in the diagnosis.'* 

In looking over the literature on the subject, how- 
ever, I find that Hutchinson had occasion to change his 
mind later. In his retiring address'' from the presi- 
dency of the Ophthalmological Society of the United 

1. Ophth. Rec, Ix, 283. 

2. Id., xlii, 113. 

3. Id., xiv, 214. 

4. Ophth. Hosp. Rep., 1858, 1, 231. 

5. Tr. Ophth. Soc. U. Kingdom, 1886, t1, 517. 
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Kingdom, in commenting on a case of interstitial kera- 
titis in acquired syphilis published by Mr. Morton,' he 
says: "So far as I know that case remains practically 
unique. I have seen a few doubtful and ill-marked par- 
allels, but never one that could be properly placed by 
its side. Why keratitis should be so common in in- 
herited syphilis, and so rare in the acquired disease is 
one of the pathological enigmas for which as yet we have 
no answer. Mr. Morton^s case was not sent specially 
for his delectation; there are others like it if we could 
but find them, and to find them we want the help of 
the army of trained specialists now associated in this 
Society. Our volumes contain, so far as I know, no 
reference whatever to the occurrence of keratitis in 
acquired syphilis.^^ 

How near these words (spoken twenty-two years ago) 
come to describing accurately the condition now exist- 
ing in American ophthalmic literature, is apparent 
from my opening remarks. Yet, we all know that in- 
terstitial keratitis from acquired syphilis is not ex- 
tremely rare. If we would but look for such cases and 
report them, I am sure that many could be placed on 
record, and that is one of the obects of this paper, to 
direct attention to the importance of publishing such 
cases. 

Callan, of New York, has reported several such cases 
verbally, although not publishing a single one. Several 
members of the New York Ophthalmological Society, 
in discussing the case shown by me, said they had seen 
aiiywhere from one to seven such cases in their own 
experience, yet not a single case have they thought 
worth while to report. Most of the present-day ophthal- 
mic text-books (there are a few exceptions) speak of 
acquired syphilis as a cause of interstitial keratitis, but 
report no cases that I have been able to find. If I have 
overlooked cases, as undoubtedly I have, in my limited 
time to look up the literature on the subject, I trust that 
my confreres will be good enough to cite any they may 
know of. It is high time for some one to call attention 
to these hitherto neglected cases, and to urge the publi- 
cation of the same, at least in sufficient numbers to 
remove doubt of the existence of such cases. I beg, 
therefore, to report two cases — the only two well-authen- 
ticated ones seen in my practice of sixteen years. Both 

6. Moorfield's Hosp. Jour., 1874. 
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of these cases were seen this winter, one, in fact, while 
engaged in writing this paper. 

Case 1. — History. — ^^Mr. C. M. M., aged 27 years. This pa- 
tient came to me Oct. 5, 1907, because of pain and failure of 
hearing in the right ear. He gave a history of having the 
drum punctured six months previously because of an acute 
abscess. 

Examination. — I found the drum membrane somewhat con- 
gested, shrunken, and a scar in the lower and posterior quad- 
rant. Hearing had been reduced to 7/40. Bone conduction 
was normal; hearing in the left ear normal, 40/40; bone con- 
duction and air conduction normal. There was a chronic 
laryngitis. By inflating the ear and treating the throat, the 
pain in the ear was completely relieved in a few days. On 
November 30, about two months after consulting me concern- 
ing his ear, he consulted me because of an acute Inflammation 
in each eye, more pronounced in the left. At this time he ad- 
mitted the history of syphilis of one year's duration, and a re- 
xport from* his family doctor who treated him from the begin- 
ning confirms this. The patient had a primary chancre followed 
by secondary eruptions and sore throat ; in fact, was under 
treatment by his family physician when he first came to me, 
but of which he made no mention. 

Present Condition. — There are absolutely no indications of 
inherited syphilis at all. The teeth are perfect and there are 
no scars about the mouth or other marks of congenital syphilis 
of any kind. The man is robust in appearance. 

Local Condition of Eyes. — For the last two weeks the pa- 
tient has complained that the eyeballs have gotten red at 
night,, burned, and that the light hurt him very much; tears 
also ran from the eyes. At the present time both eyes are in- 
flamed, there is ar marked circumcorneal injection in the left 
eye, and almost the entire cornea is covered with a grayish 
haze of a typical ground-glass appearance, and deep in the cor- 
neal surface can be seen a number of punctate spots, together 
with a few fine blood vessels. The right eye is affected very 
much in the same way as the left, but to a lesser extent. 
Vision in the right eye has been reduced to 20/30 and in the left 
eye to 20/50, although his vision, he tells me, has been abso- 
lutely perfect before the present attack. 

Treatment. — The patient was placed on atropin and hot 
water, locally, and the mixed treatment was pushed to the 
full limit. With the pupils well dilated under atropin, there 
were distinct changes in the chorioid to be observed far for- 
ward in each eye, and especially well marked in the left eye. 
After a few weeks* treatment the inflammation subsided 
rather rapidly, until the ground-glass appearance has almost 
disappeared. 
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March 7, 1908: The right eye is completely well, except for a 
slight circumcorneal injection; no infiltration of the cornea 
and no punctate spots remain. In the left eye all the gray haze 
has disappeared, together with most of the blood vessels, and 
but one very small punctate spot can be seen under the mag- 
nifying glass, and here and there a very fine blood vessel. 
The vision in the right eye was brought up to 20/20, and in 
the left eye to 20/40. There remains some congestion in the 
fundus of the left eye, and a few fine granular shreds floating 
in the vitreous. 

Case 2. — History. — ^Mr. G. B., aged 35 years. The patient 
consulted me first March 11, 1908 (consequently I have had 
him under observation about one week), with a history of his 
left eye being sore for the last two months, sensitive to light, 
running tears, and with rapid failure of vision in that eye. 
His family history is absolutely negative, in so far as can be 
obtained by me and by his family physician, the family phy- 
sician assuring me there is no trace of syphilitic taint to be 
found in his family on either side. He is a married man and 
has a family. The first child died at the age of 8 months, the 
second child at the age of 6 months, the next two were 
miscarriages, and since then his wife has given birth to four 
healthy children, all now living. 

He gives a history of a hard sore occurring on the penis 
three years ago. It was about two months in healing, but he 
denies any chance of infection except from his wife. Although 
there is this distinct history of the hard sore, there have 
been but few secondary symptoms. At the present time there 
is a slight enlargement of the glands in the neck and in the 
inguinal region. The man is robust in build, being about 5 
feet 10 inches in height, and weighs about 190 pounds. He 
has absolutely none of the marks of congenital syphilis any- 
where, and apparently is in perfect health. 

Local Condition of the Eye. — The upper one-sixth of the left 
cornea is covered with the most pronounced salmon -patch I 
have ever seen; so deep, in fact, that it is almost liver-colored 
in appearance, while the rest of the cornea is completely cov- 
ered with an intense grayish infiltrate. There is a slight cir- 
cumcorneal injection, a very deep anterior chamber, and vision 
is reduced to counting fingers at six inches. It is as typical a 
case of diffuse interstitial keratitis as I have ever seen. The 
right eye is not affected ; the vision is 20/40 without correction ; 
the fundus appears to be normal. The fundus of the left eye 
coula not be seen, because of the intense infiltration of the 
cornea. The patient gives a history of no other disease that 
would be likely to cause the present condition. There is no 
history of rheumatism, influenza, malaria, gout, etc. There is 
no previous history of an eye affection of any kind. 
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Wandel/ who. gives Fournier the credit of reporting 
the first case of this nature, reports a case himself and 
reviews the literature of forty-five cases. 

It is rare, indeed, in these cases to have the "salmon- 
patch/^ In fact, Trousseau says,® that the salmon-patch 
never appears in these cases, and Mr. G. Anderson 
Critchett® said he had never been able to persuade him- 
self that there was a true salmon-patch in the cases 
observed by him. In the case reported by Marlow,^ the 
appearance of the cornea was very much like that pre- 
sented in my second case, and I venture to give, very 
briefly, the case as reported by him. ' 

A woman, aged about 30, was brought to him with a chancre 
of the conjunctiva in the lower retrotarsal fold of the right 
eye, with the preauricular and submaxillary glands enlarged 
on that side. He prescribed antispecific treatment, and did 
not see the patient again for ten years, when she presented 
herself with a typical interstitial keratitis in the right eye, 
the whole cornea being occupied by a diffuse patch of haze, 
while the upper part, perhaps 1/5, was covered by the char- 
acteristic salmon-patch of Hutchinson. The left eye was un- 
affected. The scar of the chancre was plainly visible at this 
time. She was not seen again. 

Lange^^ also has reported a case of interstitial kera- 
titis following a primary sore of the ocular conjunctiva. 

Another very well authenticated case of interstitial 
keratitis, with the distinct salmon-patch, due to ac- 
quired syphilis, is reported by J. B. Lawford,^^ with 
four others, two of which were of doubtful authenticity. 
The particular one to which I refer is as follows: 

Woman, aged 39 years. Her right eye was affected by diffuse 
interstitial keratitis. In the upper part the cornea was vascu- 
lar and gray, and at the extreme upper edge was a very dis- 
tinct salmon-patch. The pupil was active and dilated circu- 
larly under atropin. In the left eye nothing abnormal was 
found. There was no history of a previous eye affection. His- 
tory as to syphilis was uncommonly definite. Thirteen years 
before she had prolonged affection of the throat, a skin erup-. 
tion and loss of hair, and one year previous to coming under 
observation she had perforation of the hard palate. She 
brought to the hospital her young daugter, Violet H., aged 8, 
suffering from typical interstitial keratitis in both eyes. Her 
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first child was living, aged 18. Five subsequent pregnancies 
resulted in stillbirths; then the daughter, Tiolet, and there 
are three younger children. 

The patient was under observation four months, treatment 
being iodids and atropin. She was greatly improved. Mr. 
J. H. Herbert Fischer furnished the notes of this case for Mr. 
Lawford. 

Mr. George Anderson Critchett, in discussing the 
case presented by Mr. Lawford, said he was glad to hear 
that a distinct salmon-patch had been met with in one 
case; that he had never been able to persuade himself 
that there was a true salmon-patch in any of his cases, 
though there was generally vascularity, but the opacity 
in the cases he had seen had not^ as a rule, been so deep, 
so interstitial as in inherited cases, ilr. Griffith, in dis- 
cussing the paper, mentioned the fact that Mr. Hutchin- 
son had reported a case as a secondary manifestation in 
syphilis. He himself had seen four cases; in one of 
these the sight was lost — only the perception of light 
remaining, although he had given a favorable prognosis. 

This point in regard to the loss of sight should be 
borne in mind by oculists in giving a favorable i)rog- 
nosis in these cases, although in most cases due to ac- 
quired syphilis the disease runs a much lighter and 
quicker course than in those of inherited syphilis. 

Another interesting question has been brought up in 
connection with these cases, and that is whether it is 
possible for a man inheriting syphilis to acquire 
syphilis primarily himself, and the disease (interstitial 
keratitis) in this way be due to the inherited rather 
than the acquired taint. In this connection Fritz Men- 
deP^ reports the case of a young man whose mother was 
syphilitic, and who had suffered from this hereditary 
taint in the first year of his life, but acquired syphilis 
at the age of twenty-one, and had both eyes affected at 
this later date with a typical diffuse keratitis, which 
cleared up under free inunctions of mercury. 

Mr. J. Herbert Fischer,*^ in a recent paper on some 
cases of interstitial keratitis from acquired syphilis, re- 
ports a number of cases. He expres.ses the opinion that 
interstitial keratitis from acquired syphilis is generally 
a tertiary manifestation ; that it seems usually to attack 

12. Centrlbl. f. Prakt. Augenh., January, 1901 ; Med. Press and 
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only one eye, ^nd that the infiltration frequently limits 
itself to a portion of the cornea only ; that the keratitis, 
as far as it goes, is identical in clinical appearances to 
that due to the inherited disease, and that the statement 
made by Nuel, that it was usually secondary to irido- 
chorioiditis, was by no means accepted universally. He 
also expressed surprise that more cases had not been 
reported. Mr. Sidney Stephenson, in discussing the 
paper, stated that about one hundred cases had been 
reported in literature, and that the average time 
of the development of interstitial keratitis after the 
primary affection was 10.8 years. He also thought that 
the unilateral location of the affection was due to treat- 
ment and that the bilateral cases occurred in the un- 
treated cases. In a very recent communication, Mr. 
Stephenson,^* states that nearly every case of interstitial 
keratitis is secondary to disease in the anterior part of 
the uvea] tract. This opinion coincides with NueFs. 

It is interesting to note that this disease has been 
produced experimentally in the lower animals — rabbits, 
monkeys, etc. — by scrapings from lesions, chancres of 
the human being, and that the spirochetes had been 
found in such lesions. Mr. Sidney Stephenson also 
mentioned the fact that he and other observers. Stock, 
Peters Eomer and Babb, had found the spirochetes in 
congenital syphilis of the eye. 

PATHOLOGY. 

As to the pathology of the disease I shall say but 
little, except to quote briefly Mr. J. Herbert Parsons.^'* 
He says : "The cases of true interstitial keratitis, in the 
restricted clinical sense, which have been examined 
microscopically, are very few and are naostly compli- 
cated by other conditions which make it difficult to de- 
termine the anatomy of the disease. Even amongst the 
cases examined, a large proportion of those described 
as parenchymatous keratitis were undoubtedly tuber- 
cular. This raises the question of the true etiology of 
the disease. In England we are accustomed to lay the 
typical condition to syphilitic origin, and no satisfac- 
tory proof has been brought forward that this view is 
incorrect. . . . There is a difference of opinion 
as to the cases of true interstitial keratitis; V. Michel 
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and others distinguishing between a primary and a sec- 
ondary keratitis. In the former, a triangular opacity 
appears at the margin of the cornea and gradually 
spreads over the whole area; it is often followed by 
iritis, keratitis, punctata, etc., and is ascribed by V. 
Michel to syphilitic affection of the marginal loops of 
the blood vessels. The secondarj' form is distinguished 
by marked inflammation of the uveal tract, and often 
of the sclerotic, more particularly in the anterior part 
of the eye." 

According to Stephenson, the cause of the keratitis 
is the deposit and multiplication in the cornea of the 
Treponema pallidum, which comes from the uveal tract. 

DIFFERENTIAL DIAGNOSIS. 

At times it is extremelv difficult to sav what is the 
true cause of diffuse interstitial keratitis. The tul)ercu- 
lous and the syphilitic forms are so nearly alike clin- 
ically that it is often impossible to distinguish betw^een 
the two, and even difficult to arrive at a conclusive dif- 
ferentiation by microscopic examination. BulP® has 
classified the syphilitic affections of the cornea, due to 
acquired syphilis, into the following four classes: 

(1) Diffuse parenchymatous, or interstitial kera- 
titis. 

(2) True keratitis punctata, of Mauthner; which 
is exactly the same as Hock's specific punctate keratitis. 

(3) Keratitis punctata, with general clouding of 
the cornea. 

(4) Gummatous keratitis. 

It is well to bear in mind this classification, as it will 
be of service in arriving at a diagnosis and in classify- 
ing the cases. 

Von Hippel, Jr.,^^ saj^s : "The question as to whether 
there are certain subjective symptoms of the eye dis- 
eases that would prove the syphilitic or tuberculous 
character, has to be answered in the negative. The 
limited vessels in the deeper strata of the cornea and the 
chorioid, chorioiditic changes considered by Hirschberg 
as characteristic of lues, are also found in the tubercu- 
lous form.'' 

It is evident, therefore, that we must depend chiefly 

16. A System of Genlto-Urlnary Diseases, Syphllology and Der- 
matology, Prince Morrow, vol. 11, p. 550. 

17. Twenty-fourth Rep. Ophth. Cong., Heidelberg, Aug. 18, 1895. 
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on the clinical history of the case and the symptoms 
found when the patient presents himself and the effect 
of treatment on such symptoms, to arrive at a diagnosis, 
as it is seldom, indeed', that an opportunity is presented 
for a microscopic examination on such cases. I would 
suggest that Calmette^s test might be of service in clear- 
ing up the diagnosis in these cases. 

CONCLUSIONS. 

1. Diffuse interstitial keratitis may occur as a result 
of acquired syphilis. 

2. It usually occurs as a late secondary sign of the 
disease or during relapses in the tertiary stage of the 
general disease. Stephenson gives the average time of 
development of interstitial keratitis as 10.8 years after 
the primary sore. Loewinson^® has reported one case 
as early as three weeks after the appearance of a pri- 
mary sore, while Ellett reports a case appearing as late 
as twenty-three years after the infection. 

3. It almost invariably affects but one eye, although 
there are a few exceptions reported where both eyes 
were affected. 

4. It runs a quicker and lighter course, as a rule, 
than the cases due to inherited syphilis, and is rarely 
harmful to the sight. It should be remembered, how- 
ever, that Griffith has reported one case in which the 
sight was entirely lost. 

5. True "salmon-patches" occur but seldom in these 
cases. 

6. It is difficult to make a clinical diagnosis between 
the syphilitic and the tuberculous forms of the disease, 
and even a . differential pathologic diagnosis is not 
always conclusive. 

%j 

7. The prognosis is favorable, though it should be 
somewhat guarded from the fact that sight has been lost 
entirely in one case. 



18. Loewlnson. 



OPACIFICATION OP THE CORNEA FOLLOW- 
ING CATARACT EXTRACTION.* 



VARD ^. HULEN, A.M., M.D. 

SAN FRANCISCO. 



The following case is the only one I have seen among 
209 cataract operations, and seems worth placing on 
record : 

History. — ^D. D., male, aged 81 years, retired furrier, native 
of England, entered the University of California Hospital 
Aug. 23, 1907, to be operated on for hemorrhoids. He was 
recovering from a carbuncle and lumbago. The medical report 
of his physical examination gives the heart action as being 
intermittent and irregular, with systolic and diastolic mur- 
murs; the result of the blood examination was not significant. 
Senile breathing; lungs negative; urine gave trace of albumin; 
yet all his life he had been considered a very well man. The 
recovery from the general anesthetic and operation was prompt 
and uneventful. 

Examination. — The patient being practically blind, I exam- 
ined his eyes September 6. An interesting ocular condition 
was found with an uncertain history. He stated that for three 
months after birth his eyes did not open, also that he had a 
congenital cataract in the left eye. (If the former were due to 
ophthalmia neonatorum the latter was probably an anterior 
polar cataract.) The vision of the right eye was good for all 
purposes until he was 45 years old, when, after a fall on his 
head, glasses for reading became necessary. Attention was not 
attracted to his eyes again until 1893, when he had an attack 
of pain in the right eye, accompanied by failing vision. But 
even before this he thinks his sight was not perfect. Two 
years later the vision had gradually failed until reading was 
no longer possible. About this time a competent oculist told 
him that there was a chalky degeneration of the left lens 
which irritated the right eye somewhat and advised extraction 
of the lens. Vision of the left eye had never changed. 

• This paper has been accepted by the Executive Committee of the 
Section on Ophthalmoloj^ of the American Medical Association, to be 
presented before the Section at the Chicago Session, June 2-5, 1908. 
Publication rights reserved by the American Medical Association. 
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Ten years ago an ophthalmic surgeon of national reputation 
operated on his left eye. A preliminary iridectomy was done, 
later the cataract was extracted without accident. Neither 
pain nor inilammatioii attended, but there was a turning in of 
the la.shea. No vision was given by the operation. 

Inspection revealed a spastic entropion of the right lower 
lid which was successfully controlled by repeated applications 
of collodion. For some conjunctival irritation due to the 
entropion a boric acid wash and the occasional use of argyrol 
were advised. Patient's general condition steadily improved. 
On September 20 he was transferred to my service in the hos- 
pital, and the following notes were made: 

IStatus Prwsens. — Left eye: Cornea rather thinly but en- 
tirely opaque, with patches of greater density, while the site 
of the corneal section, two millimeters from the limbus, is 
solidly white. The opacity appears to be in the stroma, but 
the epithelial covering is very irregular and steamy. The 
key-hole pupil is faintly visible. Tension normal; vision equals 
movement of hand in all directions. Right eye: Cornea clear 
and slightly anesthetic. Lens appears a dark amber color. 
The ophthalmoscope shows red reflex around the periphery of 
cataract when pupil is dilated. Tension normal. Vision equals 
perception of light; projection good. 

Treatment. — I advised extraction of the cataract and per- 
formed the preliminary iridectomy on this date. Atropin in- 
stilled, bandage applied, rest in bed. No reaction whatever 
followed the operation, blood remaining in the anterior cham- 
ber after the cut of the iris promptly disappeared. Healing 
was normal and rapid. Pupil widely dilated; cornea per- 
fectly clear; patient discharged. 

October 17 he re-entered the hospital and was given the usual 
preparation. General condition and spirits decidedly improved. 
The right eye differed apparently in no wise from a normal 
cataracLOus one after an iridectomy, but owing to the history 
of the fellow eye unusual precautions were taken. October 
18 operation was done with the patient in bed. A 4 per cent, 
solution of cocain was instilled three times, at intervals of five 
minutes. Section of two-fifths of limbus, raising small con- 
junctival flap above, from which was slight hemorrhage. 
Peripheric capsulotomy done with sharp cystotome; when the 
capsule was opened a small amount of clear fluid escaped. 
Speculum removed and the cataract, about two-thirds the size 
of an average lens, was expressed easily with the fingers. As a 
few flakes of soft lens matter remained in the pupil, the an- 
terior chamber was gently irrigated with a special glass nozzle 
pipette, using a small quantity of a warm sterile physiologic 
salt solution. No further manipulation was required; there 
was no loss of vitreous or other mishap and even less than the 
usual traumatism. The patient behaved well and experienced 
no sensation during the operation. Atropin was instilled and a 
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gauze bandage lightly applied over both eyes. Before closing 
the eye operated on, attention was called to the fact that the 
lips of the entire corneal wound were whitish. 

After the lapse of twenty-four hours the eye w^as inspected 
thougii the patient had no discomfort. The wound was closed; 
anterior chamber fully restored; thickened capsule in pupil 
which is widely dilated^ edges of coloboma free, but the entire 
upper half of the cornea was affected by the appearance of a 
well-marked typical "striped keratitis;" otherwise no evidences 
of reaction. At the end of the second day the striated appear- 
ance had extended the full width vertically across the cornea. 
Anterior chamber very deep; tension, — 1. There were no 
subjective symptoms; no ciliary and but slight conjunctival 
injection; the wound was firmly closed. The bandage was 
left off and a light dressing was held in place by strips of silk 
plaster. 

October 21, in addition to the striated opacities, the cornea 
was thinly and diffusely opaque, apparently due to changes 
deep in the substantia propria or endothelium. Pupil not 
distinctly seen, but was widely and evenly dilated. 

October 27, the eye had remained entirely free from inflam- 
matory reaction and the patient complained only of his lum- 
bago. The general diffuse opacity had gradually increased, 
but was conspicuous only by focal illumination. The striated 
opacities seemed less marked and were broken so that a dark 
branching line about one millimeter wide appeared in the shape 
of a "Y," with the arms above extending to the extremities of 
the site of the corneal section and the thinner body reaching 
below within three millimeters of the limbus. Close inspection 
with oblique illumination revealed that the dark line did not 
mean entire transparency. The epithelium was undisturbed; 
the corneal surface was smooth and glistening. Tension nor- 
mal; no subjective symptoms. Dionin and hot fomentations 
were commenced. General condition satisfactory. 

November 2, as the eye seen^ed entirely well but for the cor- 
neal opacity, the patient was allowed to leave the hospital, 
with instructions to continue the dionin and hot applications, 
and to use atropin to keep the pupil dilated. He has been seen 
at intervals since, and at the last visit, March 8, the eye re- 
mained much the same. The striated opacities were still dis- 
tinct and crossed irregularly by fine opaque lines, the "Y" 
appearance being but faintly defined. The deeper and diffuse 
opacification was less dense to the temporal side. The cornea 
was very slightly steamy. Vision 2/200. No change in ten- 
sion, and had it not been for the corneal opacities the healing 
process could have been recorded as uneventful. Patient's 
health continued fair, appetite and nutrition good, but stayed 
in bed a great deal because of "misery in his back." 

It is generally known that the use of a solution of 
bichlorid of mercury for irrigating the anterior chamber, 
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as well as various accidents and complications, may be 
followed by corneal changes, nor would opacification be 
unexpected in a patient whose general condition and 
nutrition were undoubtedly bad. But in my case none 
of these elements entered into the causation, so far as 
can be determined. As it was impossible to obtain de- 
tails from the first operator, I had thought it not un- 
likely that the opacification had been due to bichlorid, 
as that antiseptic was being used extensively about this 
period. Also there might have been some connection be- 
tween the presence of the opacification and the section 
having been made far into the corneal tissue. And at 
this time, ten years before my operation, the patient's 
health was most excellent. 

Had the cornea shown the slightest haziness follow- 
ing the preliminary iridectomy I should not have pro- 
ceeded to extraction. 

In the literature at my command only one or two 
text-books of ophthalmology mention general opacifica- 
tion following uncomplicated cataract extraction, and 
attribute it to the use of corrosive sublimate solution. So 
it seemed worth while to call attention to the subject. 
Hoping to make my paper of some value, the following 
questions were addressed to every member of the Section 
on Ophthalmology of the American Medical Association : 

1. Have you had cases of general opacification of the 
cornea following cataract extraction; if so, how many 
(or if none) in what number of cataract operations? 

2. To what cause or causes do you attribute its occur- 
rence ? 

3. What appearance or formS did the opacity assume? 

4. What part of the cornea seemed to be the seat of the 
lesion, and what the pathologic change? 

5. To what extent did the opacity disappear, and how 
long before corneal changes ceased? 

6. Kindly give separately the ultimate corrected vision 
in each case. 

7. What preventive measures and curative treatment 
have you found of value? 

8. What percentage of your cataract extractions has 
been followed by "striped keratitis"? 

9. Have you ever seen striped keratitis fail to clear up 
so that the ultimate vision was affected by it; if so, what 
percentage did not clear completely? 

10. Does your experience touch on any notable point 
outside your answers to the above questions? 
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To search case records for absolutely accurate replies 
was a task too laborious to be expected from any one, 
but I had hoped for a large number of approximate esti- 
mates of cataract extractions. This, with the data on 
corneal opacifications, should throw some light on an 
apparently obscure subject. However, I can not suf- 
ficiently express my appreciation for the generous and 
courteous responses made and regret that the limited 
space prevents my using more extensively the very val- 
uable material gathered. 

Out of the 227 heard from at this writing, 87 gave 
either the precise or estimated number of extractions, 
amounting to 19,821. From the figures given a con- 
servative estimate of extractions by my correspondents 
would not be less than 50,000, and' among these are only 
39 cases of general opacification. 

•Concerning striated keratitis, there were great varia- 
tions in statements. Sixteen correspondents reporting 
the exact number of cataract operations (the largest 
597) aggregating 1,248 cases, had never seen this condi- 
tion, while others gave large estimates, ranging from 
50 to 100 per cent., depending, one says, on how closely 
we observe the condition of the cornea. The average of 
all answers is about 11 per cent. In my limited expe- 
rience it has been about 3 per cent, and has always disap- 
peared. Eleven reported cases of striped keratitis that 
affected the ultimate vision. One colleague wrote "Eib- 
bon keratitis (Elschnig) or zonular keratitis (Salz- 
mann) always heralds general bulbar degenerations," 
but I had reference to that well-known clinical appear- 
ance, commonly noted in case histories in a routine way 
by "striped keratitis present." 

About 45 cases were reported as general opacification, 
but closer review determined that the process did not 
involve the entire area of the cornea. Distinct causes 
enumerated in all of these histories were identical with 
many of the known causes for the cases of complete 
opacifications. The pathologic conditions were prob- 
ably similar, differing only in degree. One operator 
leaves the bandage on his myopic subjects twice the 
usual time. Another had frequently seen striped kera- 
titis until he adopted the "open method" of treatment, 
but none since. Another of large experience states that 
since he had abandoned attempts at artificial ripening 
he had not seen a case of striped keratitis. And another 
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advised, in cases of marked arteriosclerosis, to make the 
section in the limbus with a large conjunctival flap. 
Two interesting cases of partial opacification have been 
reported by Dr. Harold Bruns and one by Dr. H. 
Gradle.^ 

Following is a synopsis of the 39 cases reported of 
general (complete) opacification of the cornea. 

Case 1. — Doubtful cause, syphilis. Specific treatment did no 
good. 

Case 2. — Operations, 75. Causes given, senility and poor 
nutrition, blood count low. Ultimate vision, 6/200. 

Case 3. — Operations, 150. Bichlorid getting into anterior 
chamber. Cleared up under atropin and alteratives. Vision, 
15/50. 

Case 4. — Alcoholism and debility. Cleared up about one- 
half. 

Case 5. — Accidentally irrigated anterior chamber with 
bichlorid for saline solution. Ultimate vision, moving objects. 

Case 6. — Operations, 100. "Infection,'* no treatment; 
cleared; vision, 20/50. 

Case 7. — Cause doubtful unless incision too far in cornea.* 
Vision, fingers 4 feet. 

Case 8. — Operations, 21. Dislocated lens; general debility. 
Vision, fingers 2 feet. 

Case 9. — Operations, 50. Section with poor knife. Corneal 
changes very similar to my case. Vision, fingers at one meter. 

Case 10. — Caused by infection more than a week after 
operation. Leucocytic infiltration of substantia propria. 
Opacities permanent. 

Case 11. — No cause. Partly cleared, dionin. Vision, 20/120 
after five months. 

Case 12. — In another's practice, due to bichlorid solution. 

Case 13. — Operations, 200. Much lens matter left in anterior 
chamber produced irritation. Slight opacity only after three 
months. No treatment. 

Case 14. — Operations, 100. Traumatism and possibly 
syphilis. Vision P. L. 

Case 15. — Continued hemorrhage from "abnormal retinal 
vessel." 

Cases 16 and 17. — Operations, 80 to 100. Caused by irriga- 
tion of anterior chamber (with what not stated), both cleared 
completely in two weeks, hot applications, atropin and dionin. 

"* Case 18. — Operator of large experience. Patient in good 
health, aged 58 years. Perfectly smooth operation, simple ex- 
traction, no rational cause discovered. Rapid opacification of 



1. Ophth. Rec, 1905. 



129 

entire cornea, apparently in parenchyma. Under long continued 
subconjunctival injections it cleared up in a measure, but no 
useful vision was obtained. 

Cases 19, 20, 21 and 22.— Operations, 1,000. La grippe, 
followed on second day after operation. Very feeble patient. 
No cause known. Debility. 

Case 23. — Operations, 20. Senile debility, age 83 years. 

Case 24. — Operations, 400. Caused by using strong solution 
(4 per cent.) holocain in place of a 1 per cent, solution. Disap- 
peared in four months. Used hot applications, atropin and 
dionin ointment, 5 to 10 per cent. 

Case 25. — Striped keratitis, involving entire cornea, that 
never cleared. Patient in good health, age 79 years. No cause 
known. 

Cases 26, 27 and 28. — Operations, 200. All said to be due 
to "lessened nutrition of cornea;" all cleared practically, he 
believes, after several months. 

Cases 29, 30, 31, 32, 33 and 34. — "Many hundred operations." 
All due, he thinks, to lack of "constitutional vigor." 

Case 35. — Operations, 50. Caused by extensive (three-fifths 
of circumference of cornea) section and to action of bichlorid 
on endothelium. Vision, 20/200. 

Case 36. — ^Hypermature cataract. Great loss of vitreous. 
Vision, fingers three feet. 

Case 37. — Operations, 100. Caused by accidental introduc- 
tion of alcohol into anterior chamber. Vision perception of 
light ultimately. 

Case 38. — Operations, 100. Cause, severe iridocyclitis. 
Vision, perception of light. As this is the only case in which 
the pathology given is based on the microscopic findings, it is a 
great satisfaction to copy the report in full : "The whole cornea 
looked like ground glass. There was a deep white change with 
no disturbance of the superficial epithelium, not the so-called 
ground glass dots, but a general white opacity. Sections of the 
eye showed that the endothelial lining was replaced by a mass 
of dense new connective tissue, possibly one-third as thick as 
the original cornea. This new tissue, I believe, was the result 
of the iridocyclitis — masses of organized exudate. The proper 
substance of the cornea was unchanged, and the epithelium was 
normal. My colleagues and myself looked on this case as one 
of general opacification of the cornea. The whole appearance 
justified the expectation that the microscope would reveal in- 
terstitial changes." 

Case 39. — ^My own. 

One operator only out of the twenty-nine reporting 
cases could include the history of the other eye, also 
operated on for cataract with useful vision obtained, but 
lost two years later through infection, and emphasizes 
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the rarity of my case in which the second eye, ten years 
later, almost paralleled the course of its fellow through 
its peculiar and unexplainable history of opacification. 

CONCLUSIONS. 

The deductions that I would make from my study of 
this subject are that treatment is of but little or no 
avail, and that there is no indication at present known 
which enables us to determine beforehand when general 
opacification of the cornea may follow cataract extrac- 
tion. But with the warning from such a result in one 
eye, the cause undetermined, I should favor some method 
other than extraction for the remaining cataract, and 
would suggest this as one of the very few conditions 
where couching may be a justifiable operation. 



THE SURGICAL TREATMENT OF ORBITAL 

COMPUCATIOXS IX DISEASE OF THE 

NASAL ACCESSORY SINUSES.* 



ARNOLD KNAPP, M.D. 

NEW YORK. 



The orbital complication referred to in this paper is 
the subperiosteal abscess. When disease of the nasal 
accessory sinuses extends to the orbit, the infection 
passes through the os planum of the ethmoid or through 
the floor of the frontal sinus. Two clinical pictures 
will be present, depending on whether the perforation 
occurs suddenly or gradually — ^acute or chronic. In the 
former, the local symptoms are those of an acute ab- 
scess with cellulitis. The orbital manifestation may 
disappear with intranasal treatment or the pus works 
its way to the surface and discharges spontaneously. 
The acute symptoms may then abate, the fistula closes 
or remains open and a purulent sinus persists which 
leads into the frontal or ethmoidal cavities. In the 
second variety there is a greater or less defect in the 
orbital bony wall of the frontal and ethmoidal sinuses, 
and with the orbital periosteum a large abscess cavity 
is formed, causing marked exophthalmos which usually 
brings 'the patient to the eye clinic. 

In children, the acute perforation takes place through 
the ethmoidal plate. A curved incision is made along 
the inner and upper orbital margin, the orbital perios- 
teum and contents are retracted and the opening in the 
OS planum can then be seen. This should be enlarged, 
and the adjoining cells curetted according to the amount 
of disease found present. 

• This paper has been accepted by the Executive Committee of the 
Section on Ophthalmology of the American Medical Association, to be 
presented before the Section at the Chicago Session, June 2-5, 1008. 
Publication rights reserved by the American Medical Association. 
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In the chronic cases with exophthalmos and in the 
other eases with acute perforation which do not improve 
on the restoration of intranasal drainage, the method of 
operating is as follows: It is a distinct advantage to 
remove the anterior half of the middle turbinate a day 
or two before the external operation, though this pro- 
cedure is condemned by some; thus Killian claims that 
the virulence of the infection is thereby increased. I 
have never seen any ill effects from this preliminary 
operation. 

Under morphiu-ether narcosis, the external excision 
is made (Fig. 1) along the upper orbital border mid- 
way between the eyebrow and the bony orbital margin, 



Incision and (Interrupted 

then down along the inner wall and the side of the 
nose to the floor of the orbit. This incision .in my 
opinion is preferable to the incision through the eyebrow 
(KilHan) as it permits external drainage of the frontal 
sinus if this be found necessary without making another 
incision. I have not found that packing the nose with 
gauze or insertion of a postnasal plug is necessary. The 
periosteum is divided just at the orbital margin above 
and in line with the cutaneous incision along the nose. 
The periosteum is retracted with a rather sharp elevator. 
After the firm adhesion of the periosteum to the orbital 
margin is separated, the soft parts with the orbital con- 
tents and the lachrymal sac are gently detached and free 
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access is given to the roof and to the inner wall of (he . 
orbit (Fig. 3). 

The pulley of the superior oblique is carefully de- 
tached from the trochlear fossa. It is important not to 
disturb the relation between the tendinous ring through 
which the tendon passes and the periosteum to which it 
13 adherent; the periosteum later becomes attached in its 
rLormal position by the heaJing process and interference 
with the superior oblique muscle is avoided. This im- 
portant relation can best be preserved by dislodging the 
pulley from the trochlear fossa by a blunt periosteotome 
working from behind forward. An examination ot one 
hundred skulls has shown mc that in four out of five 



the pulley is attached to merely a slight depression in 
the bone; in the remainder a well-developed spine di- 
rected straight down and occasionally slightly forward, 
was present just posterior to this fossa. It is evident 
that in the eases in which a spine is present the perios- 
teum with the pulley can only be sparingly detached by 
following the above-described procedure. 

The entire floor of the frontal sinus is then easily re- 
moved with the chisel and'hammer, the diseased mucous 
membrane is curetted and the bony septa in the frontal 
sinus are carefully eradicated. A portion of the orbital 
margin can be removed without causing any deformity 
if the normal curve be preserved. The nasal process of 
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the superior maxillary, the lachrymal bone and the 
ethmoidal os planum are then resected, giving broad 
access to the middle meatus of the nose and to the 
ethmoidal labyrinth. Work in this region i& facilitated 
by suitable retractors for the orbital soft parts, ^he 
two which I use are a curved, shovel-shaped retractor 
and one shaped like a tongue depressor. T^e ethmoidal 
labyrinth is completely removed with the curette, Jan- 
sen^s forceps or Hartmann^s conchotome, remembering 
that the anterior ethmoidal foramen, which is a con- 
stant landmark, indicates the base of the skull and that 
as one proceeds back the ethmoid becomes broader later- 
ally. The remaining part of the middle turbinate may 
now be removed and the sphenoidal cavity entered if 
necessary. The work is facilitated by introducing a 
finger well into the nose which serves as a guide and 
prevents some of the blood from running into the nose. 
The final curetting of the ethmoid is best done with the 
head low down and when the patient is partly revived. 
As broad an opening into the nose as possible is made, 
in addition to removing all disease, to insure proper 
drainage. 

If the frontal sinus extends unusually high up, as it 
is apt to near the median line, and the upper limit can 
not be curetted from below, the cutaneous flap with the 
eyebrow is forcibly retracted upward, a window is cut 
in the anterior bony wall similar to the Kuhnt and Kil- 
lian methods (Fig. 3), leaving a broad bony supraorbital 
margin covered with periosteum; the purpose of this 
window is not to remove the greatest part of the anterior 
bony wall but should be only large enough to treat prop- 
erly the upper parts of the cavity under direct inspec- 
tion. Marked subsequent sinking in of the forehead 
can thus be prevented. The cutaneous wound is not 
sutured, the soft parts approximate of themselves, a 
single wick of gauze is passed from without at the nasal 
angle into the frontal sinus. There is drainage not 
only into the nose but externally. Slight packing is in- 
troduced through the nose to the ethmoid region, if 
bleeding demands it; this is removed after twenty-four 
hours. 

The patient occupies a partly upright position in 
bed. The external wound usually closes primarily; the 
small opening for the drain is left at the inner orbital 
angle for from seven to ten days. The nasal cavities 
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are left undisturbed. In some cascB diplopia was noted 
for a few days. This always dieappeared and all pa- 
tients were carefully examined for diplopia with a col- 
ored glasB and a candle, eBpecially in the lower part of 
the field. 

I have performed twenty-two operations according to 
this method which can be described as a modified com- 
bination of-thc Jansen and Kuhnt methods. In recent 
years, Killiam'a method has become deservedly popular. 
It has seemed to me, however, that the Killian operation 
has certain objections, at least for this class of cases. 



Thus it can be simplified if the trochlea be systematic- 
ally dislodged. The entire floor of the frontal sinus 
can then be easily removed from below. In the healing 
process it is also of advantaf^e if the entire bony floor 
is removed for then the cavity, especially at its outer 
part, has a better chance to obliterate. In many patients 
with a broad access from below a window resection of 
the anterior bony wall of the frontal sinus is not neces- 
sary unless the sinus is an unusually high one. This 
window does not need to include most of the anterior 
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bony wall, but should be sufficiently large to permit 
thorough curetting of the uppermost limit of the frontal 
sinus. This is an improvement cosmetically. Complete 
removal of the ethmoidal structures is also facilitated 
when the orbital contents can be well retracted. 

The elements of success in operations of this kind 
depend upon the use of a proper light (either with 
mirror or electrid forehead reflector), the control of 
hemorrhage and a knowledge of anatomy. These should 
surely not deter the ophthalmic surgeon from continu- 
ing in the development of this important field where 
the first advances were made by members of our spe- 
cialty. 

26 West Fortieth Street. 



SOME CLINICAL ASPECTS OF LENTICULAR 

ASTIGMATISM.* 



EDGAR S. THOMSON, M.D. 

NEW YORK. 



The subject of astigmatism has for its keynote the 
astigmatism of the lens. This is not only of interest 
from a scientific standpoint, but it is also of vital im- 
portance in the management of cases. It is not suffi- 
cient that we know the total astigmatism of an eye, 
unless we wish to prescribe glasses largely from the 
anatomic standpoint. In order to obtain a correct idea 
of the conditions present in each given case, we must 
separate the comparatively fixed quantity, the corneal 
astigmatism, from the fluctuating and uncertain one, 
the astigmatism of the lens. Leaving aside the differ- 
ences in the corneal surfaces and the eccentricity of the 
visual axis, both of which quantities are so small as to 
be negligible from the clinical standpoint, the two 
broad facts to be determined are the amount of corneal 
astigmatism and the amount of lens astigmatism. 

The corneal astigmatism, which is congenital in the 
vast majority of cases, may be determined accurately by 
the ophthalmometer of Javal and Schiotz. It may be 
stated in the beginning, however, that we have at pres- 
ent no accurate means of measuring the lens astig- 
matism, either as regards its quantity or its axis, but 
must depend on the subtraction of the corneal from the 
total astigmatism, as obtained by one of several meth- 
ods. 

VARIETIES OF LENS ASTIGMATISM. 

Lens astigmatism may be either static or dynamic, 
and is probably far oftener the latter than the former. 
It would otherwise be difficult to explain the occur- 

* This paper has been accepted by the Executive Committee of the 
Section on Ophthalmology of the American Medical Association, to be 
presented before the Section at the Chicago Session, June 2-5, 1908. 
Publication rijthts reserved by the American Medical Association. 
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rence of so many cases of corneal astigmatism of low 
degree (0.5 diopter) accurately compensated by the lens, 
especially in hyperopic cases with a well-developed 
ciliary muficle, and it hardly seems logical to attribute 
the cause of this to static astigmatism when we consider 
how small the measured change must be. In support of 
this, we have the clinical fact that low degrees of corneal 
astigmatism in myopic cases are much less frequently 
compensated by the lens ; that is, they frequently accept 
cylindric glasses entirely at variance with the ophthal- 
mometric reading, and this we should expect, because 
the ciliary muscle is relatively weaker, and because 
accommodation has no effect in increasing the visual 
acuity in use of the eyes for distance vision. 

We are more apt to find this variation in the lens 
astigmatism the higher the total myopia and the weaker 
the ciliary muscle. That there exists a primary static 
astigmatism of the lens can scarcely be doubted, but 
that it exists unchanged in many instances may be 
very much doubted. Bonders^ found in his own eye 
astigmatism produced by the tilting of the lens, and 
that this can occur must be acknowledged by those who 
have seen astigmatism produced by a partial luxation 
of the crystalline lens. Children frequently learn to 
overcome low degrees of astigmatism by tilting the 
head, and presumably tilting the lens in relaxation of 
the zonula during accommodation. It is also a matter 
of common experience to see a patient with spherical 
glasses overcome an astigmatism by looking obliquely 
through the lens. Aside from these exceptional cases, 
however, which usually have rather pronounced clinical 
features, dynamic lens astigmatism is, in all probability, 
most frequently caused by partial contraction of the 
ciliary muscle in the meridian of least refraction, allow- 
ing that meridian of the lens to become, within certain 
degrees, more convex. 

If the tilting of the lens were a frequent cause of 
dynamic astigmatism, we should expect it to appear 
fully as frequently in presbyopes as in the young. Ex- 
actly the reverse is true. Astigmatism in presbyopia 
becomes manifest just as certain other errors do, unless, 
of course, we have a static astigmatism of the lens, and 
it is doubtful if dynamic astigmatism occurs at all 
after the age of 50. 

1. Accommodation and Refraction, p. 532. 
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Lens tilting argues an even higher individual devel- 
opment of control over the ciliary muscles, inasmuch 
as the mechanism by which it is produced must be the 
drawing forward of a certain set of ciliary fibers con- 
fined to a very small area. It is doubtful if this highly 
specialized action of the muscle exists frequently. In- 
deed, all the cases of lens tilting that have come under 
my observation have been, I believe, due primarily to 
the action of gravity in the twisted positions of the head 
which such patients assume. 

Aside from the cases of lens tilting due to partial 
luxation of the lens, I have never seen a case where lens 
tilting seemed to occur during the distance test, these 
cases occurring only during accommodation at the near 
point. 

Compensation by lens tilting must be extremely small, 
and is undoubtedly less in amount than comoensation 
by partial contraction. 

Partial contraction of the ciliary muscle was first 
pointed out by Dobrowolsky.* This view has been ac- 
cepted by Landolt, Woinow, Pfliiger, Mauthner, and 
others, while it has been opposed by no less distinguished 
observers than Hess, J. G. Bull, Sulzer, and T scheming. 
The question is by no means settled, but it certainly 
seems as if the advocates of a dyntimic lenticular astig- 
matism had a great deal in their favor, for the clinical 
facts and the volimtary control of the eye over astig- 
matism seems diflScult to explain by any such fortuitous 
occurrence as dropping of the lens, tilting of the lens 
on the axis, or any of the other changes in the lens 
causing astigmatism, which, while they undoubtedly 
occur and have been demonstrated, certainly can not be 
the cause in the majority of cases. 

The experiments of Hensen and Voelckers^ are in the 
highest degree convincing, as showing that a meridional 
contraction of the ciliary muscle is possible, whatever 
may be its action on the shape of the crystalline lens. 
'J'hey found that irritation of the ciliary nerves by an 
electric current was followed by contraction in only that 
part of the iris and ciliary muscle supplied by that nerve. 
They also introduced needles through the sclerotic and 
cornea, and observed by the tilting forward of the 
needles which ones were acted on when a certain ciliary 

2. Arch. f. Ophth., 1868, xviv, 3, 51. 

3. Exper. Untersuchung ueber den Mechanismus der Accom- 
modation, Kiel, 1868 ; also Arch. f. Ophth, 1873, xix, 1. 
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nerve was stimulated, proving that the chorioid is drawn 
forward in aeeommodation. They observed in the same 
manner changes in the curvature of the lens, by placing 
the ends of the needles in contact with the anterior and 
posterior surfaces of the lens. This was demonstrated in 
living animals — dogs, cats and monkeys — and also on a 
freshly enucleated human eye. The point of application 
of the electric current in the animals was near the oph- 
thalmic ganglion. 

CLINICAL DIFFERENTIATION. 

From a clinical standpoint, we must distinguish care- 
fully the static and the dynamic astigmatism of the 
lens. I think all will agree that the latter exists, no 
matter how it may be produced. It seems impossible 
otherwise to explain the vast number of persons whose 
corneal astigmatism is reduced 0.50 or 0.75 diopter, so 
that, having that amount of corneal astigmatism, no 
amount of refractive error can be demonstrated either 
with or without a mydriatic. 

As Landolt* points out, "It may easily be demon- 
strated that the eye succeeds with a certain eflEort in 
overcoming weak cylindrical glasses. By what mechan- 
ism would it be possible to neutralize the inequality of 
refraction produced by the cylinder if not by the un- 
equal contraction of this ciliary muscle, followed by a 
corresponding change in the form of the crystalline? 
This unusual and, for the non-astigmatic eye, unnatural 
muscular action reveals itself, moreover, by a rather 
disagreeable sensation, which from its resemblance to 
the one experienced during fixation of the punctum 
proximum leaves no doubt as to its origin. . . . The 
contraction of this muscle, limited to a single meridian, 
must cause unequal relaxation of the crystalline and 
make it assume a more convex form in one meridian 
only." It may easily be demonstrated, by putting a 
— 0.50 cylinder before the eye (which is the utmost that 
I personally can overcome), that variations in the posi- 
tion of the head have no effect on the ease with which 
this cylinder can be overcome in the majority of cases, 
but only in the exceptional cases of ^^lens tilting'^ men- 
tioned. 

The dynamic astigmatism of the lens could hardly be 
expected to exceed a fraction of a diopter, and in prac- 

4. Refraction and Accommodation of the Eye, p. 302. 
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tice this is found to be the ease. The earlier text-books 
on refraction frequently led one to believe that a very 
considerable amount of astimatism might be uncovered 
by the use of atropin, but, as a matter of fact, we do 
not find this to be invariably the case, and even in 
those whose accommodation is young and vigorous any 
more than 0.50 diopter blurs distant vision. In 
practice, I find myself more and more inclined not to 
give cylindrical glasses, unless they improve the vision, 
and even if I have occasion to use myriaditic and de- 
velop what may be called a latent astigmatism I do not 
by any manner of means feel sure that such a glass can 
be worn after the effect of the mydriatic has passed oflE, 
However, the occurrence of these cases of latent astig- 
matism is a very strong point in favor of partial con- 
traction of the ciliary muscle. 

A dynamic astigmatism of the lens, which persists 
for a certain length of time, may lead to one of two 
secondary changes in the eye. The first .of these is a 
greater development of the fibers of the ciliary muscle 
in the meridian of contraction. There seems no reason 
to doubt this in the face of the accumulated proof of 
the muscular development of the whole ciliary body in 
hyperopic cases (Iwanoflf). The second change is in 
the shape of the lens. A lens in which a dynamic astig- 
matism persists for a certain length of time gradually 
becomes fixed in that shape, as the nuclear sclerosis 
advances. This is shown by those cases of corneal 
astigmatism of two or more diopters in which there is 
normal vision with only a fractional cylinder. Even 
with the aid of a mydriatic it is impossible to develop a 
greater lens astigmatism. Naturally we only meet with 
these cases in patients over 30 who have never worn 
glasses. These cases are. to my mind, a further proof 
of the existence of partial contraction of the ciliary 
muscle. 

The cases above mentioned occur in astigmatism 
"with the rule.^^ In astigmatism "against the rule" the 
dynamic astigmatism does not have the same tendency 
to become fixed. In presbyopic cases "against the rule'^ 
the lens astigmatism commonly disappears. 

LATENT ASTIGMATISM. 

At times we find cases in the transition stages be- 
tween these changes; that is, with increased tonicity in 
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the fibers of the ciliary muscle, but no permanent 
change in the shape of the lens. These cases belong to 
the class of so-called "latent astigmatism/^ and .if a 
mydriatic is used a certain amount of lens astigmatism 
is manifest, though after the mydriatic has ceased its 
effect the tonicity of the fibers in the meridian of con- 
traction may again compensate for the corneal astig- 
matism. 

FACTORS IN TKEATMENT. 

In general, then, we have in the treatment of every 
case to consider the following factors, and, where abso- 
lute measurement fails us, to assign as nearly as possi- 
ble a correct valuation in accordance with our judg- 
ment of the individual case: (1) Corneal astigmatism. 
(2) Lens astigmatism: (a) static, (b) dynamic. (3) 
The degree of compensation. (4) The factor in the 
error which is producing symptoms. 

Obviously the last point is the end and aim of our 
efforts as practical ophthalmologists, and the relief of 
the irritative symptoms is the only question which 
greatly interests the patient. 

TESTS EMPLOYED. 

For determining the above mentioned points there 
are only two positive tests: (1) the ophthalmometer 
for the corneal astigmatism; (2) the shadow test for 
the total astigmatism. It may be urged against the 
ophthalmometer that the posterior surface of the cornea 
will modify its reading, but that this modification must 
be very slight indeed is shown by the well-substantiated 
assertions of Baker.^ From a practical standpoint I 
never consider this factor. The shadow test, taken by 
itself, gives no idea of the proper proportions of the 
various factors to be considered, and, while undoubtedly 
of great value in association with other tests, is of lim- 
ited value when taken alone. It must always be done 
with the aid of a mydriatic. Its most enthusiastic advo- 
cates lay great stress on the accurate determination (if 
not correction) of the total refractive error, and this 
point of view might be the correct one if we were deal- 
ing only with the eyes of the young in which the origi- 
nal error was not modified. In practice we find all 
sorts of modifying circumstances, with the changes in 

5. Norris and OUver's System, I, 138. 
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the ciliary muscle and lens above mentioned. In brief, 
the question must be approached from the standpoint 
of the physiologist and the pathologist (if one may use 
the term in this connection) rather than that of the 
anatomist. 

As Hess says in his masterly paper read before this 
Section last year:* "Here" (i. e., under mydriasis)* 
^*the optic conditions are so different from the normal 
that it is impossible to come to a conclusion as to the 
normal refraction of the patient's eye." 

The subjective tests with the trial lenses I believe to 
be perhaps the most important in our list, when based 
on our other measurements, and the technic of applying 
them is very important. It hardly seems necessary at 
the present time to go into detail on this point, but I 
may say that the "fogging" method has been generally 
unsatisfactory in my hands, and I much prefer to test 
with cylindrical lenses in the axis of the corneal astig- 
matism, gradually increasing the strength of the lens 
and adding only enough spherical lens to bring up the 
visual acuity to the point where finer changes are more 
noticeable to the patient. I then vary the axis to find 
any modifications that may exist ; if I am unable to find 
the correction which gives relief, I use a mydriatic and 
obtain a reading of the total error. 

The actual lens prescribed depends on the judgment 
of the various questions above mentioned, taken in con- 
nection with the general muscular constitution (as 
bearing directly on the constitution of the ciliary mus- 
cle), the needs of the individual, and the existence of 
any local complications — as strabismus, heterophoria, 
etc., which need not be considered here. I do not un- 
derestimate the value of the ophthalmoscope in the 
treatment of refractive errors, but its bearing in the 
present question is only to give a close approximation to 
the total spherical error, which, of course, we must know, 
and it is of little value in the actual determination of 
the amount of astigmatism. 

To obtain the lens astigmatism, we subtract the corneal 
astigmatism from the total, as obtained by either of the 
above mentioned methods. The proper appreciation of 
the true cause of the lens astigmatism and of the factors 
producing the visual disturbance will depend not so 

6. The Jouhnal A. M. A., July 20, 1907, p. 230. 
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much on mere figures as on the clinical conditions bear- 
ing on the case. To particularize, it is necessary to take 
up seriatim the different forms of astigmatism : 

HYPEROPIO ASTIGMATISM. 

The majority of cases of hyperopic astigmatism will 
fall under one of the following general classes : 

1. Low Degrees of Corneal Astigmaiism, 
Completely Compensated by the Lens, Axis 
W or Thereabouts, 

These cases occur at any age, give no symptoms, and 
accept no cylindrical glasses with or without a mydri- 
atic, and have normal vision with a corneal astigmatism 
of not more than one diopter, usual axis 90°, symmetri- 
cal in the two eyes. They form the largest class of cases. 
We see them only incidentally, in the course of treatment 
of other eye conditions — inflammations or presbyopia — 
and, of course, they require no correction. The com- 
pensating astigmatism of the lens is static, whatever it 
may have been originally. My own feeling is that a 
large proportion of such cases, perhaps the great ma- 
jority, begin as a dynamic lens astigmatism, and that 
the efforts of the ciliary muscle are purposeful, and 
ultimately lead to full correction without the aid of 
cylindrical glasses. 

2. Higher Degrees of Corneal Astigmatism, 
with Partial Regular Compensation by the 
Lens, Axis 90° or Thereabouts, 

Under this heading we have the largest class of cases 
coming to us for treatment. The lens astigmatism 
occurs in the same axis — or very nearly the same axis — 
as the corneal astigmatism, and amounts to between 
0.50 .afid 1 diopter. It is for this reason that we have 
the arbitrary rule of subtracting 0.50 diopter from the 
reading of the ophthalmometer in prescribing lenses, a 
rule which seems unfortunate as leading to a certain 
amount of misapprehension, though, in fact, our other 
tests usually give us approximately this result. 

These cases, almost without exception, have a dimi- 
nution of the visual acuity for distance (the amount 
depending on the degree of astigmatism) with astheno- 
pia. Even small amounts of astigmatism are not prop- 
erly to be called latent, though the meridional contrac- 
tion occurs only at intervals when the patient is looking 
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at the test card, and in most instances need not occur 
at all if the cylinders are carefully tried. By subtract- 
ing the total astigmatism (manifest with the trial 
lenses) from the corneal we have the lens astigmatism, 
and whether this be static or dynamic will depend on the 
severity of the asthenopia, the age of the patient, the 
length of time that the eyes have gone uncorrected, and 
the general muscular constitution of the individual. 

After the age of 35 the compensating astigmatism is 
almost invariably static, and we may see even high de- 
grees of compensation at this time; that is, 1.50 to 2 
diopters, where glasses have never been worn and where 
the muscles have been allowed to develop gradually 
without undue forcing. In such cases, even under the 
influence of a mydriatic, the manifest astigmatism is 
not increased. Before 35, or thereabouts, the judgment 
of the character of the lens astigmatism is more diflB- 
cult, and I have come to depend to a great extent on 
the finding of tender spots over the ciliary region, fre- 
quently in the meridian of contraction, when a dynamic 
astigmatism exists. If I find these tender spots, I sus- 
pect the astigmatism to be latent or dynamic, and I 
prescribe a mydriatic, both for accuracy in obtaining 
the test and for its physiologic action on the contracted 
fibers of the ciliary muscle. In most instances, the 
astigmatism will be found to be dynamic and needing 
partial or total correction, depending on the clinical 
features of the particular case, i. e., the amount of use 
of the eyes, the length of time since glasses have been 
worn, the age of the patient, and the general muscular 
constitution. One should be very careful in this con- 
nection not to overcorrect, for overcorrection is pro- 
ductive of much more irritation than undercorrection. 
Where no irritation of the ciliary muscle can be dis- 
covered, it seems unnecessary to use a mydriatic, and in 
practice I do not find that I am led into error through 
this line of procedure. - 

3. Lom Degrees of Corned, Astigmatism 
with Irregular Com/pensatiorb by the Lens. 

This class is composed almost entirely of cases in 
which the corneal astigmatism is less than 0.75 diopter. 
It occurs most frequently in cases where the corneal 
astigmatism is not symmetrical ; that is, one cornea may 
have a 0.50 diopter of astigmatism, the other none. In 
such cases the axis of the total manifest astigmatism 



146 

represents a mean between the cornea and the lens, 
whose astigmatism, either from its original static con- 
dition or through faulty accommodative efforts, lies in 
an entirely different axis from the corneal. Such cases 
are much prone to vary. The astigmatism will appear 
and disappear, the axes will change from time to time, 
even where we use a mydriatic and endeavor to put 
them on more permanent bases. 

In these cases, as in the former, I do not use a mydri- 
atic, unless I have evidence of tauscular cramp, as 
shown by tender spots over the ciliary muscle. I pre- 
fer to correct the manifest astigmatism after not less 
than two careful tests with the trial lenses. Unless' 
there is a definite indication that the distance vision is 
accomplished through irritating accommodative effort, 1 
prescribe the glasses only for the near work, and I often 
find that under this form of treatment the ciliary mus- 
cle adjusts itself, compensation is regained, and the 
glasses may be. laid aside. 

. In this class of cases we frequently see the results 
of coordinated effort in the ciliary muscles of the two 
eyes ; that is, where we have no corneal astigmatism in 
one eye and 0.50 diopter, axis 90° in the other eye, the 
same meridians will contract to such a degree that our 
final astigmatism will read axis 180** in each eye — say 
0.50 diopter, axis 180°, in one eye, and 1 diopter, axis 
180°, in the other eye, with 0.50 diopter or corneal 
astigmatism, axis 90°. In other words, the compensa- 
tion in the eye with the 0.50 diopter of corneal astig- 
matism has overshot the mark and given us an exces- 
sive lens astigmatism. 

4. Corneal Astigmatism with the Axis at 
180° or Thereabouts. 

In this class of cases, as is well known, the symp- 
toms are very much more severe, compensation is much 
less apt to occur, and the lens astigmatism is frequently 
in excess of the corneal. Here we frequently &id the 
lens astigmatism to be static, and the correction must 
be worn constantly. The reason for the increased diflS- 
culty of compensation in this class of cases over the 
preceding class is naturally to be looked for in a greater 
normal tonicity of certain fibers of the ciliary muscle 
over certain others, but so far we have no anatomic 
investigations to help us out on this point. 
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5. Cases of Lens Astigmatism, Pure cmd 
Sim^ple, 

In these cases the cornea shows no afitigmatism, and 
the astigmatism is confined to the lens. It may be as 
high as a diopter, is accompanied by severe symptoms, 
and occurs most frequently below the presbyopic age. 
It is very desirable to use mydriasis in these cases, 
where even a small amount of muscular tenderness 
exists, as there is every evidence that the lens astigma- 
tism is most frequently due to faulty ciliary contraction, 
and that if we keep our correcting lens a little under the 
full dynamic astigmatism With suitable management of 
the work done by the ciliary muscle, the astigmatism 
will ultimately disappear. 

MYOPIC ASTIGMATISM. 

In myopic astigmatism, we have, in general, a weaker 
ciliary muscle, and the compensating lens astigmatism 
is much less purposeful in its character than in hyper- 
opic cases, as we should expect. While in the nature of 
the case there can be no constant correction of the 
ac?tigmatism by the ciliary muscle, still in low degrees, 
unaccompanied by spherical error, we commonly find an 
attempt at correction or a contraction of the meridional 
fibers of the ciliary muscle, produced largely by certain 
habits in reading. 

It must be remembered that within the far point of 
the meridian of greatest refraction (the most myopic), 
the only way tlie astigmatism can be reduced by the 
ciliary muscle is by correction in the opposite meridian, 
making both meridians myopic in the same degree, if 
the astigmatism is not too high ; or reducing the astig- 
matism in the same way, if it is too great to be corrected 
entirely. We have, then, the same source of irritation 
as in hyperopic cases, but with a relatively weaker ciliary 
muscle, whose weakness depends on the amount of 
spherical myopia, etc. It is for this reason that we so 
frequently find severe asthenopic symptoms in myopic 
astigmatism, and that such cases so frequently simulate 
simple myopia in the distance test. Low degrees will 
almost always accept spherical lenses for distance, if the 
same be added until both meridians are corrected, which, 
of course, leaves one meridian overcorrected. For this 
reason, I always correct the astigmatism before I add 
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the full spherical lens, and I find very few cases of plain 
spherical myopia, even where the error is as high as 10 
diopters. 

Myopic astigmatism occurs in the following general 
classes : 

A. Corneal Astigmatism, with Partial Regu- 
lar Compensation by the Lens at the Near 
Point, Axis 180° or Therabouts. 

These cases have always marked diminution of dis- 
tance vision with marked asthenopia for the near point 
on account of the meridional contraction of the ciliary 
muscle, as well as other factory, which we need not con- 
sider here. Low degrees may simulate a simple myopia, 
a patient may fail to notice an improvement in reading 
with cylindrical glasses, and, yet, they require full cor- 
rection of the astigmatism, both far and near, if the 
ciliary muscle is to obtain its greatest power, and if the 
asthenopia is to be relieved entirely. On account of the 
difference in the constitution of the ciliary muscle and 
the fact that the dynamic astigmatism occurs only inter- 
mittently, compensation, as in hyperopic cases, does 
not occur, and full correction should be worn constantly. 

If there is difficulty in inducing the patient to accept 
the cylindrical glasses called for by the corneal astig- 
matism, minus a certain amount for the lens (0.25 to 
0.50 diopter), or if tenderness exists in the ciliary region, 
a mydriatic should be used, and the total static astig- 
matism be determined. It should never be forgotten 
that low degrees of this class may be due to overcon- 
traction of the ciliary muscle in hyperopic astigmatism, 
simple or compound, but these cases have usually marked 
symptoms, and, moreover, are rather rare, errors of 
diagnosis in this connection being generally due to 
faulty technic with the trial case. The clock dial is of 
considerable value in the testing of these cases, for the 
lens astigmatism is apt to assume its static amount in 
the distance test, undisturbed by irregular ciliary con- 
tractions. It must be remembered, however, that where 
the eyes have been used without glasses for near work, 
especially in low degrees of spherical error, and where 
the muscular constitution is good, there may be some 
modification of the astigmatism at the distance, and we 
should be careful not to pay too much attention to any 
single test, but rather give weight to the preponderance 
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of evidence in determining the full amount of astig- 
matism. 

B. Low Degrees of Corneal Astigmatism, 
with Irregular Modification by the Lens. 

These form a xery large class, perhaps as large as the 
preceding. They show great variations in axes and 
amounts from the corneal astigmatism, which is usually 
"oflf axis/' and not symmetrical in the two eyes. The 
principles that have already been discussed in the two 
previous classes of cases apply with equal force here, 
and it should especially be borne in mind that the lens 
astigmatism is so much less purposeful than in cor- 
responding cases of hypermetropic astigmatisin that the 
corneal reading, while important, is very little guide to 
the total astigmatism. I always try cylinders in the 
axis of the corneal astigmatism first, but if the indica- 
tions are. that the case belongs to the class under dis- 
cussion, I do not hunt for the proper axis with the test 
lenses, but prefer to proceed at once to the clock dial 
test. This is apt to be of value, as dynamic astigmatism 
plays a relatively small part in such cases in the distance 
use of the eye, and the determination of the full static 
error is important. 

C. Lens Astigmatism Pure and Simple. 

In this class there is no corneal astigmatism, and the 
astigmatism is located entirely in the lens. It rarely 
exceeds 1 diopter, is static in character, has the same 
characteristics, and requires the same treatment as in the 
preceding class. It is . very doubtful if a dynamic 
myopic astigmatism ever develop*^ from a hy])erme- 
tropic case, such changes being usually due to lengthen- 
ing of the eyeball. 

MIXED ASTIGMATISM. 

These cases practically all belong to one class. The 
corneal astigmatism is high and "with the rule," in the 
vast majority of cases; in fact, mixed astigmatism 
"against the rule'' has been with me one of the greatest 
of rarities. The distance vision is relatively good, when 
we consider the amount of the astigmatism, but 
asthenopia is severe. No complete lens compensation is 
possible, but almost invariably severe cramps of the 
fibers in the hypermetropic meridian exist, and are not 
at p11 readily overcome by any amount of care in testing 
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with the trial lenses. Variations in the axis of the lens 
astigmatism from the corneal are uncommon^ and when 
they do exist are of low degree, usually not more than 
10** or 15°, and frequently less. Almost invariably we 
find a reduction of the hypermetropic meridian which is 
dynamic in character, and to my mind the only proper 
way to deal with such cases is to use a mydriatic, de- 
termine the full amount of astigmatism, and have the 
glasses put on before the effect of the mydriatic has 
passed off. We have here a condition of the ciliary 
muscle which may be considered a pathologic one, and 
the mydriatic is necessary, as much for a restoration of 
the fibers to the normal as it is for diagnostic purposes. 
Of course, this applies only to cases in which glasses 
have not been worn. Where the ciliary muscle is in bet- 
ter condition, it is frequently possible, by care in the tech- 
nic of the trial case, to ascertain the astigmatism without 
a mydriatic. Where the full correction has been pre- 
scribed with the assistance of a mydriatic, the case 
should always be studied subsequently and the action of 
the ciliary muscle noted, and any irregularity in the 
focus met by an appropriate change of lens. 

19 East Forty -fourth Street. 



A STUDY OF ONE HUNDRED REFRACTION 

CASES IN INDIANS FRESH FROM 

THE PLAINS.* 



CLARENCE PORTER JONES, M.D. 

NEWPORT NEWS, VA. 



Having had the good fortune to be able to study the 
refractive condition of the eyes in aborigines, and find^ 
ing no literature whatever on the subject, I deem it 
not inappropriate to present a brief treatise on this 
subject. 

The cases studied are confined wholly to pupils at 
the Hampton (Va.) Normal and Agricultural Insti- 
tute, a school for negroes and Indians. This institu- 
tion not being under government control, but, on the 
contrary, being a purely philanthropic enterprise, kind- 
ness, sympathy and individual application makes the 
stubbornness and distrust so inherent in the Indian 
melt away. The result is that he soon becomes an ideal 
student and is trained successfully to enter the realm of 
good citizenship. 

Admissions to the school are made each month in the 
twelve, and several departments of instruction continue 
throughout the summer. This series of 100 cases cov- 
ers exactly 289 admissions, the last being Nov. 24, 1907, 
four months before the compilation of the statistics. 
Therefore, I speak accurately when I state that the 
percentage having refractive errors necessitating the 
wearing of glasses to improve vision and to relieve 
symptoms of eyestrain is 34.6 per cent. The ages are 
from 14 to 22 ; Males, 127, in this series 44 cases, or 
about 35 per cent. Females, 162, in this series 56 cases, 
or about 34 per cent. 

On admission a careful test Df vision is made, and 
should it be below 20/20 in each eye, or should the 
usual symptoms of eyestrain develop subsequently, a 

* This paper has been accepted by the Executive Committee of the 
Section on Ophthalmology of the American Medical Association, to be 
presented before the Section at the Chicago Session, June 2-5, 1908. 
Publication rights reserved by the American Medical Association. 
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thorough refractive test is made. In making this test 
I made careful and systematic use of the ophthalmome- 
ter, ophthalmoscope, retinoscope. phorometer and test 
lenses, employing a cycloplegic in every case. In these 
100 cases — 200 eyes — the refractive varieties found 
were as follows: Hyperopia, 38 eyes; simple hyperopia 
astigmatism, 26; compound hyperopic astigmatism, 60; 
myopia, 13 eyes ; simple myopic astigmatism, 15 ; com- 
pound myopic astigmatism, 32; mixed astigmatism, 16. 

The axis of hyperopic astigmatism was 90 degrees 
in 69 eyes. 180 degrees in 5, 45 or 135 degrees in 5, 
nearer vertical than horizontal in 13, and nearer hori- 
zoiital than vertical in 6. 

The myopic axis was 180 degrees in 38 eyes, 90 de- 
grees in 4, 45 or 135 degrees in 4, nearer vertical than 
horizontal in 4, and nearer horizontal than vertical 
in 15. 

Twenty states and territories are represented in the 
289 admissions, 39 tribes, 26 in the series. 

There are 3 cases of heterophoria amounting to as 
much as 2 degrees, no case being treated other than 
correcting the refractive error. No strabismus. 

A marked tolerance for cycloplegics exists in the In- 
dian. Scopolamin is not effective, being practically 
worthless. Homatropin 1/25 grain in each eye, ap- 
plied by means of gelatin discs, is usually reliable; this 
dose was repeated in thirty minutes in about 10 per 
cent, of the cases. Atropin was necessary in 3 cases. A 
less than 2 per cent, solution of the latter was ineffect- 
ive; also the strong solution of atropin was found nec- 
essary when its effect was desired in treating eye in- 
juries of Indians occurring in the school work shops. 
In the series herewith charted, when no cycloplegic is 
mentioned, let it be understood that homatropin hydro- 
bromate was used. 

Fifty-one, or 17.65 per cent, of the whole number, 
had trachoma on entrance — 16 cases in this series; the 
remaining 35 had normal vision. All trachoma pa- 
tients are treated surgically, being promptly rolled by 
Knapp's forceps; and active after-treatment. In the 
16 cases mentioned in the refractive series, the test 
was not made till the acute symptoms nad subsided and 
the corneae became clear. The care exercised by officers, 
7)nysicians and nurses with these patients has prevented 
the spread of the disease at the institution. 
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MEMORANDA 



THE ASSOCIATION OP AGE AND INCIPIENT 
CATAEACT WITH NORMAL AND PATHO- 
LOGIC BLOOD PEESSURE. 

A STUDY OF THESE CONDITIONS IN POUR HUNDKED MEN 

ABOVE SIXTY YEARS OF AGE.* 



D. W. GREENE, M.I). 

DAYTON, OHIO. 



As one studies the conditions of the eves and blood 
vessels of elderly persons, especially of men above the 
age of 60 years, he becomes more and more convinced 
that certain changes are taking place in their tissues and 
organs with great uniformity. This uniformity is so 
pronounced as to suggest an inter-relation between these 
changes or the dependence of each on a common cause. 
These changes are incident to or at least associated 
with age, and are probably always degenerative. 

The purpose is to show by statistics how uniform 
these changes are and their relation to each other, if 
they have any. It is desirable to emphasize the impor- 
tance of age in its relation to cataract. The relation 
of age to blood pressure, if any exists, is not close and 
intimate. This will be shown later by statistics. 

We are concerned at this time with the changes of 
age as we see them in the lens, and find them in the 
blood vessels by palpation and instrumental exami- 
nation. It is difficult to estimate the influence of age 
in the etiology of blood pressure, since age is often 
associated with arterial sclerosis and high blood 
pressure, but not necessarily so, and can not be studied 
separate and apart from certain concomitant tissue 
changes or attributes which are believed to be pathologic 

* This paper has been accepted by the Executive Committee of the 
Section on Ophthalmology of the American Medical Association, to be 
presented before the Section at the Chicago Session, June 2-5, 1908. 
I*ublication rights reserved by the American Medical Association. 
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themselves, and which those who indulge in excesses of 
any kind bring on prematurely. 

The essential elements in the relation of age to cat- 
aract, close and intimate as they possibly are, have so 
far eluded demonstration, and statistics do not throw 
much light upon them. We know that the propor- 
tion of cataracts increases with each decade or half 
decade from fifty years upward, as shown by these and 
other statistics.^ It is higher in the class of men with 
pathologic than in the class with normal blood pres- 
sure, but of the essential cause we know compara- 
tively little. The works of Metchnikoff, ^'The Nature 
of Man/^ "Orthobiosis" and the "Prolongation of Life,'^ 
give the best scientific exposition of age with which I 
am familiar. 

Jackson,^ of Denver, has given the statistics of 1,545 
persons over 50 years of age, patients in Wills Eye Hos- 
pital, Philadelphia; 439, or 27.8 per cent., had some 
degree of lens opacity. Arranged in five-year periods, 
the per cent, showing such opacities was as follows: 
15 per ceat. between 50 and 55y 16.1 per cent, between 
55 and 60, 30.2 per cent, between 60 and 65, and 77 
per cent, between 65 and 75. Norris^ has given statis- 
tics of 584 inmates of the pooxhouse, between 50 and 
60 years of age, in whom 264, or 45 per cent., had traces 
of cataract. 

These statistics were compiled before the importance 
of blood pressure records were recognized, hence we lose 
whatever information such records might have furnished. 

In the accompanying statistics age and incipient cat- 
aract have been considered at length and the result will 
be given further on, but the chief task I have assigned 
myself has been to show by abundant statistics what in- 
fluence, if any, arterial sclerosis and high blood pressure 
have in the etiology of cataract. Theoretically there are 
many reasons why this influence should be great, and 
practically its importance seems not to have been over- 
estimated. For example, with normal blood pressure I 
have found in 59 men, between 60 and 65 years of age, 
37.3 per cent, of cataract; in 79 men, between 65 and 



1. Oliver : A study of 3,436 cataracts operated by the staff of 
Wllla Bye Hospital, Philadelphia, Trans. Am. OphthaL Soc., xl. 
Part I. 

2. Norris and Oliver's System of Diseases of the Eye, iv, 324. 

3. Id., 289. 



165 

TO, 41.8 per cent.; in 35 men, between 70 and 75, 54.3 
per cent. ; in 20 men, between 75 and 80, 70 per cent. ; 
in 4 men, between 80 and 85, 75 per cent. A steady 
but not pronounced increase is observed up to the period 
between 85 and 95, in which the number of cases of 
cataract is too small to be of any statistical value. 

With pathologic pressure I have found in 57 men, 
between 60 and 65 years of age, 42.1 per cent, of cat- 
aract; in 61 men, between 65 and 70, 54.1 per cent.; in 
44 men, between 70 and 75 years, 55.8 per cent.; in 22 
men, between 75 and 80, 68.2 per cent.; in 12 men, be- 
tween 80 and 85, 83.33 per cent., and one man, 95 years 
old, one cataract, or 100 per cent., thus showing a steady 
rise in the per cent, of cataracts with age, which is 
greater in those with pathologic' than in those with nor- 
mal blood pressure. 

These statistics further show that 79.5 per cent, of 
these 400 men had blood pressure between 130 and 
180 mm. Hg, and the largest number of cataracts were 
found between these limits of pressure. For example, 
79 men, between 65 and 70 years of age, had 33 cat- 
aracts^ i. e., 41.8 per cent., with pressui:e under 160; 61 
men, between the same ages, had 33 cataracts, or 54.1 
] :er cent., with pressure above IGO mm. Hg. In other 
vrords, 61 men with pathologic pressure had the same 
number of cataracts that were found in 79 men with 
normal pressure, and the statistics also show that an 
increase in pressure of 41.4 mm. Hg in the pathologic 
■over the normal class is accompanied by an increase of 
17 cataracts, or 18.3 per cent. It is evident, therefore, 
that pathologic pressure, or the conditions which lead 
to it, have considerable influence in the etiology of cat- 
aract, and I can not agree with the statements of 
Frenkel and Garipuy that it does not. 

In my service in the eye department of the hospital 
at the National Military Home, near this city, abun- 
dant opportunities are offered for observing the asso- 
ciation of these conditions, and it has been my privilege 
to conduct the examinations which form the basis of this 
paper in that great field. It is believed that their value 
is greatly enhanced by the fact that they have been com- 
piled by a single observer and his assistant, from men 
of the same class, of the same general age, living under 
uniform conditions as to diet, hours of sleep, amount 



1C6 

of exercise, and surrounded by the same temptations as 
to drinking and other vices, but at the same time sub- 
ject to parental military control. 

More than 6,000 men, 60 years of age and over, with 
an average age of 67.72 years, have been available for 
the purpose.* Only such have been accepted, however, 
as have been able to walk to the clinic for eye and ear 
treatment and as I have been able to examine in the 
limited time at my disposal. 'No selection of cases 
has been made, but no one has been accepted for the ex- 
amination unless a satisfactory view of the lens, blood 
vessels and details of the fundus could be had in one 
or both eyes. (This has excluded all mature and ad- 
vanced immature cataracts of both eyes.) 

To this end one or two instillations of a 1 per cent, 
solution of homatropin has been used in every case, and 
the examinations have taken a wider range than for 
cataract alone and have included all intraocular diseases 
and conditions. While it is well known that cataract 
does not necessarily start in both eyes at the same time, 
as a rule it does, and when present can be detected in 
the lower inner one-third or one-half of the periphery 
in more than 95 per cent, of all cortical cases, as spokes 
or striae or as masses of opacity. Magnus® places the 
per cent, at 82.69, but in my experience it has been 
much higher, as I have only seen cortical opacity begin 
in the upper one-half of the lens in three of 600 cases 
examined, with a dilated pupil. The small percentage 
of all kinds of cataracts which mature is well known. 

The statement of Walther,® that "Every one becomes 
cataractous who does not die prematurely,^' seems to 
have some statistical support. The plausibility of the 
statement is strengthened if we believe that the changes 
in the lens which lead to cataract are degenerative, and 
that the changes of age are also degenerative, or the 
statement of Eoemer that cataract is the result of direct 
poisoning of the cells of the lens, and if we accept the 
teaching of Metchnikoff that "all deaths are accidental 
and premature under present conditions, because of 
auto-poisoning by the products of intestinal decomposi- 

4. Annual Report of Board of Managers National Military Homes^ 
1907. 

5. Norris and Oliver's System of Diseases of the Bye,, Iv, 289. 

6. Walthoj-: Id., il, 323. 
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tion. We reach a point where the inter-relation of all 
these conditions seems evident arid their degenerative 
character apparent. 

It seems to me that the essential, all important ele- 
ments entering into the consideration of these subjects 
is wrapped up in their probably degenerative char- 
acter, and their association together at a fairly definite 
period of life. When the effects of all of these influ- 
ences are understood we shall know more of the etiology 
and pathology of age, cataract and blood pressure than 
we do at present. 

The statement of M. J. Collins,^ that "the cataractous 
process is not an exaggerated senile change, but due to 
disturbed nutrition of quite another nature, in so far 
as chemical and not morphologic changes are con- 
cerned,^' appeals to me as a fair statement at this time 
of the relation of age to cataract. The changes may be 
chemical or they may be morphological. They cer- 
tainly amount to nutritive disturbances, and are close- 
ly related to the changes incident to age, if they are 
not one and the same thing. Koemer* has gone into 
the study of the subject from a different viewpoint, 
that of a direct poison acting on the cells of the lens, 
and attempts to show that cataract is probably due 
to the action -of some cy to toxin on the protoplasm of the 
lens. 

In relation to blood pressure itself, 200 men having 
so-called normal pressure, that is, under 160 mm. Hg, 
of the same general age, have been compared as to fre- 
quency of cataract with the same number of men hav- 
ing so-called pathologic pressure, that is, above 160 
mm. Hg. 

The examinations were made between 2 and 5 o'clock 
in the afternoon, with the patient in the sitting posture^ 
the arm supported and on a level with the heart, perfect 
quiet of body and mind being enjoined. The Janeway 
sphygmomanometer was used, with 12 cm. cuff, above 
the elbow. Two or three tests were made in every case, 
and the reappearance of the radial pulse was the basis 
from which systolic pressure was read. As frequent ref- 
erence has been made and will be made to pathologic 
blood pressure, it should be understood that its connec- 
tion with arterial sclerosis is assumed. 

7. ophthalmic Review, November, 1889. 

8. Ophthalmic Year-Book, 1906. 
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Many of the statistics have been compiled from the 
same material which was used in a previous paper.* 
Since that time 100 more examinations have been made 
along the same lines^ so that for the statistics of the 
present paper 600 examinations and 555 blood pressure 
records are available. The paper contains the largest 
number of blood pressure statistics in association with 
age and incipient cataract with which I am familiar. 
Fundus blood vessel changes of arterial sclerosis have 
been extensively studied abroad by Gunn and many 
others; at home by Allaman, de Schweinitz and Eeber 
of Philadelphia, Friedenwald, of Baltimore, Marple of 
New York, and many others, but the conditions of the 
lens, in association with age and blood pressure, I have 
found only briefly referred to in journals and at consid- 
erable length in an article by Frenkel and Garipuy.^^ 

As my own studies have been along these same lines, 
and are so at variance with those they have presented 
in regard to blood pressure, it may be profitable to briefly 
state the conditions under which thev examined 108 
persons, with mature cataract, before and after opera- 
tion, and compare the conclusions they reached concern- 
ing the influence of arterial tension in its etiology with 
those I have found in incipient cataract, but under a 
different standard of blood pressure, at a higher initial 
age and in men only. They used five standards of ar- 
terial tension as follows: (1) Very feeble tension be- 
low 101 mm., (2) feeble tension from 101 to 120 mm., 
(3) normal tension from 121 to 140 mm., (4) high ten- 
sions from 141 to 160 mm., (5) very high tensions above 
160 mm. I have used' only two standards for arterial 
tension, because I have not found such a refinement of 
tension necessary or even desirable. The whole subject 
is as elastic as the pressures themselves, and fine distinc- 
tions as to the exact amount of tension are not possible. 
We know, in a general way, that age, sex, occupation, 
general conditions, etc., influence blood preseuie so 
greatly that we can speak only of certain upper and 
lower limits for the normal. There can be no fixed 
upper limit for pathologic pressure, for obvious reaaoois, 
snd the lower limit must be arbitrarily fixed. However, 



9. Ophthalmology, January, 1908. 
10. Studies Concerning the Arterial Tension in Cataractous Tn- 
dividuals, Arch, d'ophth., October, 1906. 
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certain standards are sufficiently constant and desirable 
to recommend them for general use. 

I have not met with a systolic pressure below 110 mm.^ 
and the average of these 400 records is 139.6 normal and 
181 mm. Hg pathologic. Frenkel and Garipuy report 
that five of their elderly patients had pressure of 100 
mm. and below, measured by a Laulaine's apparatus, 
which is similar to the Kiva-Kocci. They do not so state, 
but a narrow cuff was probably used, which would give 
a higher reading than 'the actual pressure, which it is 
generally agreed can only be obtained with an armlet of 
9 cm. or wider. 

These authors state, "In plain figures the normal 
pressure never exceeds 130 mm., yet even in the normal 
a higher pressure may be found for a time.^' In my 
previous paper® I have repoHed the blood pressure rec- 
ords of 455 men above 60 vears, with 130 mm. as the 
Tipper normal limit, and only had 17 cases under that 
standard, and only 125 cases with the upper normal 
limit fixed at 145 mm., and for the present paper it 
has been necessary to compile 555 records in order to 
find 200 men with blood pressure under 160 mm. Hg. It 
seems to me that a standard of 130 is too low for a class 
of elderly hospital and almshouse patients, many of 
whom must have been hard laborers at some period of 
life and sufferers from the deprivations and vices to 
which this class of persoAs are exposed, and that 160 
mm. Hg is not too high an upper normal limit for them. 

In reference to such a standard or upper normal limit 
for elderly persons, Jane way ^^ says : "After 50 the aver- 
age normal pressure varies from 130 to 145 mm. Hg (12 
cm. cuff). Gumbrecht places it at 200 in old people, and 
Hansen at 170 mm. Hg (5 cm. cuff).'^ Other things be- 
ing equal, blood presc^ure tends to rise higher in elderly 
persons than in those of middle life, just as it is higher 
in middle life than in childhood and youth. The reasons 
for this increase are self-evident if we accept the latest 
theories as to the pathology of arteriosclerosis and high 
blood pressure. They need not be considered in this 
connection. Frenkel and Garipuy say further: "We 
also find that age does not influence arterial tension; 
among the 80-year-old cataractous we have found two 
very high tensions (160 and 161 mm.), five normal 
ones and one very feeble pne. The same figures are 

11. CUnlcal Stndy of Blood Pressure, p. 109. 
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found in the different parts of life." I have not found 
so low tensions. In 16 men between 80 and 85 years 
I have found 13 incipient cataracts, 3 with normal 
pressures 130, 150 and 155 mm., and 10 ^vith path- 
ologic pressure from 167.5 to 235 mm. 

Again, they state ^^that arterial hypertension is only 
exceptionally found in cases of senile cataract, based 
on their 108 cases. In 99 uncomplicated cases we have 
found 80 unelevated tensions, that is, 140 mm., 10 high 
tensions, not more than 150 mm., and only 9 with a 
very high tension." They state that these figures far 
arterial tensions are much lower than those found by 
them in glaucoma, and that Meo, in 13 old men, taken 
at random from the hospital with arteriosclerosis, found 
177 mm. to be the lowest and 230 mm. to be the highest 
tension. 

This does not seem to be a fair statement of the facts, 
as the pressures are used to affirm the contention that 
cataractous persons do not usually have arteriosclerosis 
and high tension. Without stating what the condition 
of the lenses was in these 13 men, it is certain that more 
than 50 per cent, of them had incipient cataracts, and 
that if they had been kept under observation, and had 
lived long enough, probably 25 per cent, would have 
developed mature cataracts. 

They continue: ^TVhen referring to the properly so- 
called senile cataract which is not due to any lesion 
of the deeper membranes of the eye, nor to a general 
disease, among 99 individuals examined 5 had very 
feeble tension (100 mm. and below), 30 had feeble ten- 
sion (101 to 120 mm.), 45 had normal tension (121 
to 140 mm.), 10 had high tension (141 to 160 mm.), 
and 9 had very high tension (above 160 mm.)" I re- 
ported the blood pressure in 50 cases of mature cataract, 
which ranged from 130 mm. low to 210 mm. high and 
averaged 161.3 mm., their ages between 60 and 85 aver- 
aged 68.5 years. The urine was not examined for al- 
bumin and casts in the first 500 cases, but has been in 
the last 100. The examinations add nothing to our 
knowledge along these lines. 

Finally, it is claimed by these authors, 'T!n the fore- 
going pages we have reported on the results of our re- 
searches concerning the permanent arterial tension in 
108 cataractous individuals 'examined by us; the object 
was to find whether the arterial tension in the cataract- 
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TABLE 1. — Showixo Age axd Incipient Catabact, in 200 Men 
WITH Blood Pbbssubb Under 160 Mm. 





No. of 


Blood Pressure. 

Aver- Mini- Max! 


Cor- 


Cataracts. — 

Nu- Cortlco 




Age 


. Men. 


age. 


mum. 


mum. 


tical. 
No. 


clear. 
No. 


Nuclear. 
No. 


Total. 
No. 


60 


7 


142.8 


130 


150 


• • 


• • 


• • 


• • 


61 


9 


142.2 


115 


150 


2 


2 


• • 


4 


62 


14 


139.6 


115 


155 


3 


• • 


1 


4 


63 


13 


139.2 


110 


150 


7 


• • 


1 


8 


64 


16 


139.4 


125 


155 


5 


• • 


1 


6 




50 








. 17 

28.8% 


2 

3.4% 


3 

5.1% 


22 
37.3% 


65 


22 


138.2 


110 


155 


8 


• • 


3 


11 


66 


20 


137.5 


115 


150 


4 


1 


3 


8 


67 


16 


144.4 


110 


155 


4 


• • 


• • 


4 


68 


8 


140.6 


130 


150 


5 


• • 


• • 


5 


69 


13 


138.8 


125 


156 


3 


2 


■ • 


5 




79 








24 
30.4^ 


3 

3.8% 


7.6% 


33 

41.8% 


70 


12 


137.1 


115 


155 


7 


« • 


• • 


7 


71 


4 


186.2 


130 


140 


• • 


1 


• • 


1 


72 


6 


142.5 


130 


150 


1 


1 


• • 


2 


73 


8 


137.5 


120 


150 


2 


1 


2 


5 


74 


5 


135.0 


120 


150 


3 


• • 


1 


4 




35 








13 

37.1% 


3 

8.65% 


3 

8.65% 


19 
54.3% 


75 


3 


135.0 


130 


140 


1 


1 


• • 


2 


76 


5 


145.0 


135 


155 


2 


• • 


• • 


2 


77 


5 


133.0 


120 


145 


3 


• • 


• • 


3 


78 


4 


143.8 


135 


155 


1 


1 


o 


4 


79 


3 


138.3 


130 


145 


3 


• • 


• ■ 


3 




20 








10 

50.0% 


2 
10.0% 


2 

10.0% 


14 
70.0% 


80 
81 


2 

• • 


140.0 

• • • • 


130 

• • ■ 


150 

• • • 


1 

• • 


• • 

• • 


1 

• • 


2 

• • 


82 
83 


• ■ 

2 


• • • • 

142.5 


• ■ • 

135 


• • • 

150 


• • 

1 


• • 

• • 


• • 

• • 


• • 

1 


84 


• • 


■ • • • 


• • • 


• • • 


• • 


• • 


• • 


• 




4 




• 




2 
50.0% 


• • 


1 
25.0% 


3 

75.0% 



85 

87 
94 
95 



147.5 



150.0 



145 



150 



1 
33% % 



1 2 

33%% 66%% 



Averages. . 139.6 12.J.8 ir»0.4 

Total 67 

Average age 68. .'l years for 200 men. 



10 16 93 

46.5% 



172 

ous was sufiSciently high to consider these patients as 
arteriosclerotics." Later they say, "A senile cataract is 
not usually accompanied by arteriosclerosis." I am 
able, with a much higher standard, to confirm their 
statements that age does not materially influence ar- 
terial tension except in the general way just referred to, 
but I affirm, basing my opinion on these statistics, that 
there is a close and intimate association between arterio- 
sclerosis and cataract, perhaps a relation to each other 
would not be too strong an expression. 

And while the proportion of cases of cataract with 
pathologic pressure is not as great as might be expected. 

In considering arterial sclerosis and high blood pres- 
sure as causes of cataract, we should not forget that the 
deleterious influences which these may have on the 
nutrition of the lens need not depend on high pressure 
alone, since in a certain proportion of cases high pres- 
sure is an incident in the course' of and not a cause of 
arterial sclerosis. It is a conmion observation that ex- 
tensive disease of the palpable vessels can exist without 
high pressure, and it is conceivable that the obstruction 
to the lumen of such vessels could seriously interfere 
with the nutrition of the lens in cases where arterial 
tension is not above the normal. 

In comparing the statistics presented in Tables 1 to 
4 with those given by these observers, it must be borne 
in mind that we have used a different instrument, a dif- 
ferent standard for recording blood pressure, have 
studied different stages of cataract and different classes 
of persons. If the percentage of incipient cataract I have 
found with arteriosclerosis and hypertension is higher 
than that found by these observers, some of the discrep- 
ancy can be explained by assuming that old soldiers fur- 
nish a more favorable soil for the development of scle- 
rotic or connective tissue processes. thaH' the class exam- 
ined by them, but a large part of the discrepancy can 
not be so explained, but must be charged to the process 
of reasoning which enables different observers to reach 
different conclusions from the same observed state of 
facts. These blood pressure statistics are in harmony 
with the observations of the best authorities along this 
line of study. 

It may be of interest to state, in closing, and is ger- 
mane to the subject, that I have in the past four months 
furnished about 250 cataractous lenses, from men above 
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TABLE 2. — Showing Age and Incipient Catabact in 200 Mem 
WITH BiiOOD Pbessube OF 160 Mm. and Otbb. 





No. of 


Blood Pressure. 

Arer- Mini- Mazi- 


Cor- 


Cataracts. — 

Nu- Cortico 




Age. 


Men. 


age^ 


mum. 


mum. 


tical. 
No. 


daar. 
No. 


Nuclear. 
No. 


TOUl. 
No. 


60- 


8 


183.8 


165 


220 


1 


• • 


* • 


1 


61 


7 


174.3 


160 


190 


3 


• • 


• • 


3 


62 


17 


172.0 


160 


210 


6 


1 


2 


9 


63 


13 


182.3 


160 


250 


6 


* • 


• • 


6 


64 


12 


170.8 


160 


200 


2 


2 


1 


5 




57 








18 
31.6% 


3 

5.25% 


"3 

5.23% 


24 

42.1% 


65 


16 


175.3 


160 


240 


,s 


• « 


2 


10 


66 


7 


180.7 


160 


210 


1 


1 


1 


3 


67 


17 


190.0 


160 


300 


6 


• • 


2 


8 


68 


13 


.178.8 


160 


200 


6 


1 


• • 


7 


69 


8 


178.8 


160 


250 


1 


4 


• • 


5 




61 








22 
36.1% 


6 

9.8% 


5 

8.2% 


33 

54.1% 


70 


18 


180.0 


160 


220 


6 


« • 


2 


8 


71 


ff 


190.0 


160 


255 


1 


1 


1 


3 


72 


10 


184.5 


160 


230 


4 


1 


« • 


5 


73 


5 


188.0 


160 


. 215 


2 


2 


• • 


4 


74 


5 


210.0 


170 


260 


3 


1 


• ■ 


4 




44 








16 

37.2%- 


5 

11.6% 


3 

7.0% 


24 

55.8% 


75 


8 


191.3 


160 


280 


3 


• • 


• • 


3 


76 


3 


183.3 


160 


200 


3 


• • 


« ■ 


3 


77 


6 


173-3 


160 


210 


2 


2 


• • 


4 


78 


3 


173.3 


160 


180 


• • 


2 


1 


3 


79 


2 


175.0 


170 


180 


2 


• ■ 


• • 


2 




22 








10 

45.4% 


4 
18.3% 


1 

4.5% 


15 
68.2% 


80 


4 


185.0 


160 


220 


1 


1 


1 


3 


81 


1 


180.0 


• « • 


■ • • 


1 


• • 


• ■ 


1 


82 


2 


207.5 


180 


235 


1 


• • 


1 


2 


83 


4 


167.5 


160 


175 


1 


• • 


3 


4 


84 


1 


165.0 


• • • 


« • • 


• • 


• • 


• • 


• • 




12 








4 
33^/4 


1 

8%% 


5 

41.7% 


10 

83%% 


85 


2 


172.5 


170 


175 




1 


1 


2 


87 
94 
95 


1 


170.0 


• • • 


• • • 






1 


1 


• • 

1 


• • « « 

200.0 


■ • • 
• ■ • 


• • • 

• • • 


• • 


• • • 


• • ■ 

1 


• • 

1 




4 








• • 


1 
25.0% 


3 

1^.0% 


4 
100% 


Averages . . 


181.0 


162.1 


21.1.0 










Total .... 








. . 70 


20 


20 


110 


















55.0% 



Average age OS..!.") years for 200 men. 
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TABLE 3. — Showing Blood Pbessure with Age and Catabact. 



Blood 


No. of 


Aver- 


— ^Age.- 
Minl- 


Mtei- 


.€or 


Cataracts.- 

- Na- Cort.- 




Pressure 


. Men. 


age. 


mum 


mum. 


tical 
Nb. 


. clear. 
No. 


Nucl. 
No. 


Total. 
No. 


110 


4 


€?5.5 


63 


' 67 


1 


• -• 


• • 


1 


115 


4 


64.8 


61 


' 70 


1 


■ ■ 


• • 


1 


120 


6 


71.0 


65 


77 


4 


• • 


■ • 


4 


125 


5 


65.6 


62. 


69 


2 


• • 


• • 


2 


130 


36 


68.4 


60 


80 


11 


3 


2 


16 


135 


21 


69.3 


61 


83 


4 


2 


3 


9 


140 


45 


66.9 


60 


79 


17 


1 


."» 


23 


145 


18 


70.3 


63 


85 


5 


2 


3 


10 


150 


51 


67.3 


60 


94 


21 


2 


• 2 


25 


155 


10 


68.2 


62 


78 


1 
67 


• • 

10 


1 
16 


2 




200 


93 


160 


43 


68.9 


61 


83 


16 


7 


3 


2€f 


165 


10 


68.8 


60 


84 


4 


1 


1 


6 


170 


38 


68.1 


60 


87 


10 


6 


6 


22 


175 


13 


68.8 


60 


85 


7 


1 


2 


10 


180 


32 


69.3 


■■ 61 


82 


' 9 


N 2 


2 • 


13 


185 


4 


67.2 


61 


73 


'• • 


1 


• • 


a 


190 


21 


70.5 


60 


76 


'■ 7 


1 ■ 


2 


10 


195 


1 


71.0 


• • 


1 


H ■ 


• *• 


■ • 


■ • 


200 


13 


71.8 


64 


95 


6 


.^ 


3 


9 


205 


3 


70.0 


63 


75 


1 


• • 


• • 


1 


. 210 


5 


68.6 


62 


77 


2 


• • 


1 


3 


215 


2 


71.5 


70 


73 


2 


• • -. 


• • 


2. 


220 




70.2 


60 


80 


1 


, , 


• • 


1 


225 


• • 


» • • 


• • 


• • 


.• • 


• • 


■ . ■ > 

• • 


• • 


230 


2 


69.5 


67 


'-.72 


1 


• .* 


• • 


1 


235 


1 


82.0 


• • 


< 1 * 

• • 


' 1 


• v» 


• • 


1 


240 


1 


65.0 


• • 


» ■ 


.• • 


• • 


■ • 


• • 


245 


• • 


• • • 


• • 


• • 


• • 


• .• 


• • 


• • 


250 


2 


66.0 


63 


69 


1 


1 


• ■ 


2 


255 


1 


71.0 


• • 


• • 


• ■ 


• • 


• • 


• • 


260 


1 


74.0 


• • 


• • 


« • 


• • 


• • 


• • 


280 


1 


75.0 


• • 


• • 


1 


• • 


• • 


1 


300 


1 


err.o 


• • 


" • • 


1 

70 


20- 


• • 

20 


1 




200 


110 


TABLE 


4. — Showing 


Cataract with 


Age and Blood Pbessube. 


, Cataract. . 




' 


•Age. 




— Blood-Pressure — 


Kind. 


No. Average. 


Mln. Max. Average. 


Min. 


Max. 


Cortical 




67 


68.9 


en 


85 


138.5 


110 


155 


Nuclear 




10 


69.5 


61 


78 


139.0 


130 


150 


Cort.-Nucl 


16 


70.2 


62 


85 


140.9 


130 


155 






93 














Cortical 




70 


68.9 


60 


83 


183.8 


160 


300 


Nuclear 




20 


71.9 


62 


85 


173.3 


160 


250 


Cort.-Nucl 


20 


74.3 


62 


95 


178.3 


160 


21p 



110 
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60 years of age, to Prof. W. H. Howell of the Johns 
Hopkins physiologic laboratory, Baltimore, from the 
collection of such lenses in the National Military Home 
Hospital. Mr. Burge, working under the direction of 
Professor Howell, has foimd that "there is a marked 
decrease in the potassium and a corresponding increase 
in the calcium salts of the ash of such lenses." The 
work is not far enough advanced to reach any definite 
conclusion. I have Professor Howell's permission, how- 
ever, to report this observation in advance of publica- 
tion, for whatever it may prove to be worth. A full 
report will appear later in his laboratory bulletin. Mr. 
Burge's observation of the preponderance of the lime 
salts in such lenses suggests that the increase in these 
salts may be general throughout the body and may have 
some influence also in bringing about some of the proc- 
esses which lead to aging and arteriosclerosis. The 
idea, I believe, has long been entertained that calcareous 
degeneration is one of the ultimate terminations of con- 
nective tissue proliferation in the arteries and perhaps 
in other tissues and organs. 

My thanks are due to Col. W. E. Elwell of New York, 
inspector-general and chief surgeon of the National Mil- 
itary Homes for permission to use the material for the 
paper. I am under renewed obligations to Maj. F. W. 
Roush, surgeon, for his cooperation in the work, which 
is respectfully acknowledged. My assistant, Dr. A. W. 
Bartell, of the medical staff, has given me valuable aid 
and assistance in the last 100 cases examined. Dr. J. W. 
Millette of this city, my assistant in St. Elizabeth's 
Hospital, has compiled practicallv all of these statistical 
tables, and it is a pleasure to acknowledge that whatever 
of value they may have, in throwing light on the sub- 
jects of .the paper, is due to the thorough manner in 
which he has presented the statistics by the above tables. 



MEMORANDA 



THE TREATMENT OF SOME FORMS OP LENS 

DISPLACEMENT OTHER THAN THOSE 

OF TRAUMATIC ORIGIN.* 



L, D. BROSE, M.D. 

EVANSVIIXE, IND. . 



For a better comprehension as to the kind of eases 
to which reference is made in this paper I will enter on 
the subjedt by relating the following cases^ classified 
under four groups. Group I embraces those cases of 
congenital lens displacement where treatment is sought, 
either to improve the existing vision, or because it is 
feared that at some future time the lens displacement 
may set up grave intraocular disease. Group II em- 
braces those cases where the lens has become not only 
displaced but cataractous because of chronic intra- 
ocular disease. Group III includes those cases of con- 
genital lens displacement complicated by acute glau- 
coma. Group IV includes those cases of displaced and 
cataractous lens that are the result of acute glaucoma. 

GROUP I. 

O. B., aged 14 years, consulted me May 18, 1898, because of 
poor yision, which on examination was found to be due to 
ectopia lentis, the lens in both eyes being displaced upward and 
slightly inward. Vision of right eye, 10/200, increased to 
15/160 by minus D. 2.60 S. Vision of left eye, 6/200, in- 
creased to 16/70 with minus D. 2.00 S. The family of which 
he was a member consisted of father, mother and four brothers 
and sisters, all with poor eyesight, except the father, and due 
in each instance to upward congenital lens displacement. 
April 27, 1904, he again consulted me, and asked that a dis- 
cission operation (suggested by me at the time of my first 
examination) be made on one eye. He was led into accepting 
the operation (1) because he was now teaching school and 

* This paper has been accepted by the Executive Committee of the 
Section on Ophthalmology of the American Medical Association, to be 
presented before the Section at the Chicago Session, June 2-5, 1908. 
Publication righta reserved by the American Medical Association. 
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found his poor vision a decided handicap, and (2) by the cir- 
cumstance that his mother had been rendered blind in one 
eye through an attack of acute glaucoma, and later had been 
obliged, during an attack of glaucomatous disease in the sec- 
ond eye, to undeirgo an ewergepcy operation for the removal of 
the lens. 

On July 19, 1904, he entered St. Mary's Hospital, where, on 
the following day, the left lens was needled. The operation 
was not followed by reaction, and he left the hospital at the 
expiration of one week. Dec. 24, 1904, and again April 15, 
1905, the needle operation was repeated. By April 6, 1906, 
the lower portion of the lens had been absorbed, leaving a 
clear pupil and vision 16/40 with plus D. 13.00 S., and im- 
proved Nov. 24, 1906, to 16/20, with ability to read finest 
Snellen fluently with plus D. 15.00 S. 

GROUP II. 

E. S., a large and well developed man, 28 years of age, con- 
sulted me Jan. 13, 1902, with the complaint that he was losing 
his sight. The family consisted of father, mother and a 
brother, all with good sight, and he himself distinctly recalls 
that during school life there were seats in front for short- 
sighted pupils, but that his seat was always far back of these, 
and it was not until he was 18 years of age, and while sight- 
ing a gun, that he became aware of dimness in the right eye. 
Thereafter, in shooting he made use of the left eye, vision in 
which remained good until a few weeks before calling on me, 
when, after awaking one morning, he discovered it was like- 
wise dim. He denies syphilis and does not recall an injury or 
previous eye disease. 

Examination. — In both eyes there was downward displace- 
ment of the lens, tremulousness of the upper portion of the 
iris, which stood deeper than the lower portion. In the right 
eye, there was partial cloudiness of the lens, with vision 
15/80, improved to 15/50 with minus D. 1.00 S., combined 
with plus D. 1.50 cylinder axis 90. In the left eye, there was 
a progressive cataract and vision 15/50, and not subject to 
improvement. By Oct. 4, 1902, there remained in the left eye 
only light perception while the cataract had matured, with 
distinct increase in the downward and forward displacement 
of the lens. 

Jan. 29, 1903, he entered St. Mary's Hospital, where, on the 
following day, an extraction operation was undertaken under 
local anesthesia. An upward corneal section was made, fol- 
lowed by iridectomy. Immediately after the latter and before 
any other step in the operation was attempted, the four recti 
muscles were thrown into violent contraction, furrowing the 
eyeball and expelling particles of soft lens matter with con- 
siderable, very fluid, vitreous. The greater part of the lens, 
however, disappeared within the vitreous chamber and no 
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effort at its recovery was attempted. The eye was bandaged 
and not disturbed until the third day, when the anterior 
chamber was found re-established and the corneal incision 
closed. On the seventh day, violent iridocyclitis set up, and 
a few days later a small hypopyon was seen on the floor of 
the anterior chamber. 

Treatment. — ^Morphia subcutaneously, with hot local appli- 
cations for pain, and large repeated doses of salicylate of soda. 
Eventually, the inflammation subsided, leaving a dense mem- 
brane occupying the original pupil. Fortunately, at the point 
where the iris had been excised, there remained in the dense 
secondary membrane a small round opening, so that vision 
15/160 was gained by use of plus D. 10.00 S. Nov. 20, 1005, 
the sight in the right eye having sunk to the counting of 
fingers at two feet, and notwithstanding our poor success 
with the left eye and our telling him that the same un- 
favorable conditions existed in this eye as had existed in the 
other, so that the percentage of failure was necessarily greater 
than after ordinary cataract operation, he requested that I 
undertake an operation on it for sight restoration. This we 
did Jan. 3, 1907, making a small discission, albeit the patient 
was 33 years of age. 

Within two hours after the operation the eye began to pain, 
and during the night the pain became so severe that it was 
attended by vomiting. Hypodermic injections of morphia 
brought only partial relief, and there being increased 
tension, with deep anterior chamber and semi-dilated pupil, 
an iridectomy was made. The choroido-ciliary inflammation 
gradually subsided, and at the expiration of eight weeks he 
had vision 15/200. April 8, and again September 18, the 
discission operation was repeated, and each time called forth 
more or less pain, soreness and intraocular inflammation, for 
the relief of which repeated paracentesis was successfully 
employed. After the last needling the lens rapidly underwent 
absorption, and our ultimate restoration of vision was 15/60, 
with the aid of plus D. 9.00 S., combined with plus D. 1.50 
cylinder axis 120. However, in the vitreous humor many float- 
ing opacities remained. 

GROUP III. 

Case 1. — ^Mrs. J. B., aged 44 years, mother of the patient 
reported in Group 1, consulted me April 1, 1898. She stated 
she had always seen poorly in the distance, and four years 
ago completely lost the sight in the right eye through a 
violent attack of pain. At a glance, it was to be seen that 
the blindness was the result of an attack of . glaucoma, the 
lens being pushed against the posterior surface of the cornea, 
with widely dilated pupil, atrophic iris tissue and equatorial 
staphyloma. With the left eye she counted fingers at four- 
teen feet, and read Snellen T>. 1.50 at seven inches. The iris 
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was tremuloufe below, and the lens" %a8* displaced upward and 
somewhat outward. Beyond a large crelJttnt to- the outer side 
of the optic disc, the fundus was withotit detectable lesion. On 
July 20, 1898, the eye began to pain and by th* following day 
the pain became so violent that . she had ■ frequent attadss of 
vomiting while on her way to. consult me. 

Exaininati<m,^^lnten8e circumcorneal " injection; greet in- 
crease of intraociilaLr "tension ; pupil dilated arid distorted by 
the transparcfnt lens, which hatd partially escaped into= the 
anterior chamber. Patient was directed to St.* Mary's Hos- 
pital, wherfe; under' general' anesrthei^ia, a needle was passed 
through the outer side of the eye, from behind forward, arid 
the lens secured so 'that it could not -slip' backward into -ihe 
vitreous while attempting extraction. - A downward corneal 
section waar made, and the lens removed by a W^er scoop. No 
loss of vitreous occurred, and the eye* rapidly healed, with 
virion 15/60, with plus D. 13.00 S. 

Case 2. — ^Mrs. G. W., ag^ 38 years, and a sister t6 the 
preceding patient, consulted me June 7, 1898, when I found 
small maculae corneae in both eyes, due to measles in childhood, 
large posterior staphyloma, vitreous opiacities, extensive dis- 
seminated choroiditis and double upward" lens displacement. 
With the right eye she counted fingers at twelve feet, improved 
to 15/80, with plus D. 5.00 cylinder axis 90. With the left 
eye, fingers at eight feet, and improved to 8/200, with minus 
D. 11.00 S. The disseminated choroiditis and vitreous opacity 
was most pronounced in the right eye. Feb. 3, 1903, sh6 again 
consulted me, when I found the right eye without light per- 
ception, the result of an untreated attack of glaucoma. She 
remained under observation during the following four months, 
receiving general treatment for the choroidal disease, then 
became discouraged over non-improvement, jftid I did not see 
her again until Nov. 21, 1905, when she came with an attack 
of glaucoma in the second eye. The disease had been permitted 
to exist five weeks without treatment and not even the per- 
ception of light remained in the eye. The severe pain she had 
suffered had almost disappeared and patient was told we were 
powerless to give her sight again. 

Case 3. — J. W., the 43-year-old brother of the two preceding 
patients, consulted me May 28, 1898. He stated that about 
two years ago, the right eye pained him for a time and then 
in a day or two the sight, which had always been defective, 
became much more so. 

Examination, — The traiisparent lens was seen occupying the 
fioor of the posterior chamber, the iris below the pupil was 
pushed forward, while above it stood deeper and wobbled with 
every movement of the eyeball. The cornea and vitreous con- 
tained opacities, while vision in the eye was reduced to the 
counting of fingers at seven feet. By depressing the head and 
placing plus D. 10.00 S. in front of the eye he saw 15/200. 
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In the left eye the lens was displaced upward and outward, 
* and he had vision 15/50, improved to 15/30 with minus 0.50 
cylinder, axis 180. 

On Nov. 24, 1900, he became aware that he was rapidly los- 
ing sight in the left eye and that he recognized the faces of 
those about him with diflSculty. By the following day the eye 
pained him so violently that he had attacks of vomiting. I 
found the eye intensely injected, pupil dilated; the lens crowd- 
ing the iris against the posterior surface of the cornea with 
great increase of intraocular tension. He still counted fingers 
with the eye at eight feet. Patient was forthwith sent to St. 
Mary's Hospital, where the anterior chamber was opened with 
a V. Graefe knife^ and an iridectomy made. The operation 
was accomplished without wounding the lens or its capsuU;. 
After the second day, eserin was regularly instilled into the 
eye. Uninterrupted healinor followed, with retraction of the 
lens into the lower part of the hyaloid fossa, and the recovery 
of vision 15/30 by the help of plus D. 16.00 S. 

OBOUF IV. 

W. S., colored, 61 years of age, was admitted by Surgeon 
B. W. Brown to the U. S. Marine Hospital at this port, be- 
cause of an attack of severe inflammation in the right eye, 
which had been treated without relief by a general practi- 
tioner some ten days, presumably for iritis. Surgeon Brown 
made the diagnosis of glaucoma and asked that I verify its 
correctness. I found the patient suffering great pain with 
tension in the eye greatly increased, and even light perception 
extinguished. An iridectomy forthwith executed relieved the 
pain, but did not restore sight. 

Jan. 10, 1905, the left eye became hard and painful,*, and I 
was again invited to see the patient and do an iridectomy for 
glaucoma. This not only relieved his pain but restored sight. 

Dec. 18, 1905, he again applied to the hospital because of 
failure of sight and was admitted by Surgeon J. B. Stoher, 
who in the interim had assumed command at this port, and 
it was through thie kindness of Surgeon Stoner that I was 
again permitted to see the patient. I found the lens cataract- 
ous and slightly displaced downward and forward. 

In October, 1906, the cataract having matured, I undertook 
its extraction. Notwithstanding a general atheromatous con- 
dition of the blood vessels and an irregular heart, we were 
obliged to operate under general anesthesia, because the pa- 
tient was so excitable and nervous that mere contact of the 
hand with his face called forth violent starting up and ex- 
citation. On completion of the corneal section, made upward, 
the vitreous at once prolapsed into the wound so that the 
lens was extracted by aid of the Heisinger double hook. 
Uninterrupted healing followed, and, while there had been 
loss of ' considerable vitreous fluid, vision 15/50 resulted with 
plus D. 8.00 S., combined with plus D. 3.00 cylinder, axis 40. 
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In the treatment of eases embraced under Group I 
we have to consider, first, the amount of vision obtain- 
able by means of correcting lenses and if it sufl&ces for 
the person's calling in life. This being impossible of 
accomplishment, we may next consider operative inter- 
ference, which may be iridectomy, discission or extrac- 
tion. . The age of the patient, the degree of displace- 
ment, the size of the lens and the amount of vision ob- 
tainable, either with or without correcting lenses, after 
complete mydriasis, enables us to decide for or against 
iridectomy. 

Since congenital lens displacement is almost invari- 
ably upward, or upward and either to the nasal or 
temporal side, it follows that the point of election for 
iris excision would be below; hence, the possibility of 
the lens at some- future time undergoing secondary 
downward displacement, either through elongation of 
its suspensory ligament or solution^ of its fibers must 
not be overlooked. Were this to take place, the benefit 
derived through the iridectomy would, for the greater 
part, be lost. 

The family history of the forbears, as illustrated in 
Group III, may disclose this tendency, and I can not 
too strongly urge that it be carefully inquired into be- 
fore the choice of iridectomy is finally made. Discission 
is proper when the patient is under 25 years of age and 
finds his vision insufficient for his needs. However, I 
have had the experience that discission was technically 
impossible of accomplishment, because the lens was so 
movable that it gave way under the needle without our 
being able to open its capsule. Extraction is naturally 
resorted to when it has been decided that operative inter- 
ference is in place and that neither iridectomy nor dis- 
cission is the thing to do. It is especially to be prac- 
ticed in patients over 35 years of age. 

Group II embraces a class of patients where the dis- 
placed lens is opaque and complicated by pathologic 
intraocular changes, so that in the choice of operative 
measures we must elect to do either discission or ex- 
traction. After the age of 25 my preference is for ex- 
traction, preceded by preliminary iridectomy. If the 
result is unsatisfactory and I am satisfied that the lens 
is capable of absorption through needling, I should elect 
to do this on the second eye rather than to extract. Be- 
fore the age of 25 years, and provided the tendency to 
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excitation of active intraocular inflammation is not too 
great, one may prefer the needle operation. A word of 
caution : Do not attempt to better a fair result through 
division of secondary membranous cataract when the 
vitreous contains opacities that in all likelihood will be 
increased thereby. The obtainable vision in this group 
will often leave much to be desired, and we must exer- 
cise care at the outset and not lead the patient to ex- 
pect the impossible. 

For the cases embraced under Group III, either iri- 
dectomy alone, or combined with extraction, must be 
considered. The position of the dislocated lens, whether 
it will likely be retracted again into the hyaloid fossa, 
whether one has wounded the lens or its capsule during 
the performance of the iridectomy, and whether the lens 
was previously, in part, opaque or not, must serve in 
deciding which operation it is best to make. 

For the cases in Group lY, only extraction can be 
thought of in the restoration of sight, and since there 
is the added danger of the extraction being complicated 
by intraocular hemorrhage, the prognosis at the outset 
must be a guarded one. Preliminary iridectomy, if one 
has not already been made, is to be recommended, and 
if the intraocular tension is still suspiciously high, 
sclerotomy may be done ere attempting extraction of the 
cataractous lens. 
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A BETTER PEOGNOSIS m PENETRATING 
WOUNDS OF THE EYEBALL.* 
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The title of this paper might well be "A Plea for the 
Injured Eye." Before this section a year ago a member 
said, in the course of some remarks, that he excluded 
all lacerated wounds and wounds of the ciliary body 
which everybody enucleated. With his extensive experi- 
ence, this had a definite meaning in his own mind; to 
those less experienced it simply confirmed their already 
well-established ideas that all those eyes should be re- 
moved at once. At the same time Dr. A. E. Bulson^ 
quoted a case in which, in his opinion, a probably use- 
ful eye was needlessly sacrificed by an ophthalmic sur- 
geon without having given it the slightest possible 
chance to recover. 

Important as it is that many eyes should be enu- 
cleated, aad that done quickly, it does not obviate the 
fact that no eye should be enucleated till each side of 
its case has had a fair and impartial hearing. 

In no other branch of ophthalmology is a practical 
knowledge so essential. In any other condition, there 
is time and opportunity for stiidy, but in the case of 
severe injuries the patienf s future depends on imme- 
diate resolution. Shall we enucleate or not; operate or 
wait; remove foreign bodies now or later? Immediate 
decision on some point is imperative. There are two or 
three weeks in which you may safely wait; then, why 
this rush to enucleate? 

For some years I have been carefully investigating 
every case seen in which an eye has been enucleated, and 

♦ This paper has been accepted by the Executive Committee of the 
Section oh Ophthalmology of the American Medical Association, to be 
presented before the Section at the Chicago Session, June 2-5, 1908, 
Publication rlglits reserved by the American Medical Association. 
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I am convinced, after making every allowance, that in 
at least one-half of these cases the eye was removed 
needlessly. In fact, I know of many very useful eyes 
that escaped because the patient refused enucleation. 
The most lamentable cases, as have on several occasions 
been emphasized before this Section,* are those eyes that 
have become lost or useless through meddlesome sur- 
gery. I have sometimes wondered whether if such in- 
terference had been avoided there would be so much 
Sympathetic opthalmia. Consider in animals the number 
of eyes lost by injury, and recall, if you can, the blind 
ones through sympathetic ophthalmia. Most severely 
injured eyes are enucleated within the first few days; 
in fact, the sight of a lacerated or punctured wound of 
the eyeball, and especially wounds of the ciliary body, 
immediately brings to the mind of the average operator 
the thought of the necessity of enucleation as the only 
method of treatment, as surely as a case of malaria 
would to his mind suggest quinin. 

This paper^will not deal with treatment, except in a 
very general way to elucidate its idea, and for the same 
reason classifications will be avoided. In fact, the more 
injuries I see the more convinced I become that there 
is, and can be, no definite rule of treatment that can be 
applied to every case. For a thorough consideration of 
this entire subject in a brief practical manner I would 
suggest a careful study of that most excellent work of 
Ramsay^s on Eye Injuries as one of the works in the line 
of conservatism, which I believe will be advanced still 
further. 

I recall two locomotive engineers, now working, with 
normal vision (with glasses), who had extensive wounds, 
extending through cornea, ciliary body and sclera, with 
prolapsed iris and some escape of vitreous. Another 
patient, with similar injury, including the anterior cap- 
sule of the lens, more than a year ago, has now an opac- 
ity of about two-thirds of the capsule only, but this is 
slowly extending; still he has useful vision and other- 
wise a perfect eyeball. A later operation will probably 
restore sight. 

In cases of prolapsed iris, unless it is very easily re- 
placed, I prefer to cut it oflE, and, if possibility of infec- 
tion exists, I invariably cauterize the edge of the wound 

2. Trans. Section on Oprhthal., A. M. A., 1907, 362; also Id., 
mOo, 83. 



187 

with the electric cautery or a probe heated by a spirit 
lamp. This, to many of you, will seem an unnecessary 
measure, but the results have been so uniformly good in 
so many cases that I believe it to be of a decided value.* 
Eserin, though universally advised, in my hands has 
proved useless. 

In corneal and scleral wounds, a stitch is rarely neces- 
sary, though in scleral wounds the stitching of the con- 
junctiva to one side over the wound is often of value. 
Here, too, the cautery has a similar action, not only in 
producing a reaction which neutralizes or eliminates 
infection, but it forms an adhesive material, which seals 
the wound and hastens closure. 

A much clearer conception of my position may be 
obtained by reading the history of one case. 

History. — ^Mr. I., .as the result of carelessness in blasting, 
had his face, upper portion of body, hands and arms filled 
with fine rock. The eyelids were much swollen but I could 
see much fine rock imbedded in both eyes. 

Treatment. — ^They were washed repeatedly, and atropin and 
dionin was used. In five days the swelling had somewhat sub- 
sided. Cocain was used, and I removed from each eye as much 
rock as could easily be done; this was repeated every few 
days till the eyes were clean. Of course, the patient remained 
in bed. Some days later the ophthalmoscope showed but a 
faint reflex in the right eye ; none in the left. Eight eye con- 
tinued to clear; left cleared some. It showed a detached 
retina. After four months, 0. D. vision, with a cylinder, was 
20/30, but there was a piece of -rock imbedded in the iris. 
No irritation. Three weeks later lens began to become opaque. 
Used atropin and dionin constantly. Notwithstanding per- 
sistent and constant coaxing on his part, operation was post- 
poned six months more. When active changes subsided the 
piece of rock was removed with a piece of the iris and the lens 
was extracted. Operation done two years ago; vision, with 
glass, is now normal. If our teachings were followed — all for- 
eign bodies removed immediately — this man would long since 
have been blind. 

Copper, brass and iron should be removed as early as 
a favorable opportunity will permit. Eock, glass and 
chemically inert matter at times seems to remain in- 
definitely, without reaction, but in every case must be 
carefully watched. Washing out the lens by opening 
its anterior capsule and introducing a syringe is the 
proper procedure when active symptoms do not soon 

3. Am. Jour. Ophth., October, 1903. 
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subside^ or at any time if a quiet eye becomes active and 
can not at once be controlled. In the majoril^ of cases 
the foreign body will remain in the lens till all inflam- 
mation has subsided, when the lens can be removed with 
much less danger. Do not enucleate an eye, as I re- 
cently saw done by a well-known operator, because of a 
swollen lens. 

In regard to magnet cases, which, unfortunately, in 
my experience, are the exception, extraction is so com- 
paratively easy it should in every case be done at once. 
In these cases the eye should rarely be sacrificed. In 
one case, where I was obliged to make a cross-incision 
across the entire cornea and iris to extract a piece of 
steel imbedded in the posterior part of the eye, enuclea- 
tion was refused. The patient was kept in bed, and now, 
after two years, he has a good, though blind, eyeball. 
In another case, a piece of steel entered the center of the 
cornea and partly passed through the eyeball. On re- 
moval it measured *bhe-sixteenth less than one inch. 
Eye has light perception. 

The use of saline solution, when required, should not 
be forgotten and usually the closed lids will hold it in. 

Mr. J., aged 43. Extracted a dislocated cataract from bot- 
tom of a blind eye with Knapp's scoop. Lost three-fourths or 
more of vitreous. Filled eye with salt solution, injecting 
through the pupil. Result, normal eyeball. 

In extracting foreign bodies from the eyeball, a T- or 
X-shaped incision is always preferable, and apparently 
closes just as readily as any other. 

CONCLUSIONS. 

1. Mild antiseptic cleansing — 1-5,000 mercuric iodid 
(preferable), 1-2,000 mercuric cyanid or 1-5,000 mer- 
curic bichlorid or saturated boric acid. Argyrol in spe- 
cial cases. 

2. Eemove all magnetic foreign bodies at. once; also 
any or all that can be removed easier and safer now 
than later. Those remaining to be removed from, time 
to time when the eye can most safely stand interference. 

3. Enucleate at once only such eyes as have been 
totally destroyed. Even then it might often be. better 
to wait till about the fourth day to avoid, the possibility 
of any question arising later. All others should be 
cleaned, filled with salt solution if necessary, prolapsed 
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iris replaced or cut off and got in the best possible con- 
dition. 

4. Cauterize infected wounds; stitch when lids will 
not hold edges in apposition ; use atropin and dionin. as 
indicated. Hot applications are always safe and usually 
preferable to cold. 

5. Keep patient in bed at least a few days, longer if 
possible, remembering that detachment of retina may 
have occurred. 

6. Never interfere with an eye until you feel reason- 
ably certain you are now doing the best thing, and that 
this is the best time to do it; otherwise always wait. 

. After ten years of active practice, constantly dealing 
with these injuries in the mines, smelters, railroads and 
shops, by carrying out the above suggestions, I have yet 
to enucleate my first eye that was not destroyed at once, 
or did not contain a foreign body, and so far. fortunate- 
ly, I. have never seen a case suggesting sympathetic oph- 
thalmia where this line of treatment has been followed 
from the time of injury. 
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The use of lead styles in the treatment of stricture of 
the nasal duct is not new. As early as 1867, Dr. John 
Green, of St. Louis, and, perhaps, others before him, 
pointed out the advantage of styles made of lead. But 
styles of this material,, or any other, do not seem to have 
come into general use. Many text-books say nothing of 
styles. Some advocate gold or silver; a few mention 
lead ; others condemn styles of any kind. My experience 
with lead styles during the past fifteen or sixteen years 
has been so favorable that it seems strange to me that 
they are not more generally used. It also seems justi- 
fiable to attempt to show why, when a style is to be used, 
lead may be entitled to preference. 

I do not advocate the use of styles as a universal 
method of treatment of obstruction of the nasal 
duct. Many cases will yield to syringing, to syringing 
and probing, and to other methods; but there remain 
some cases in which even probing, faithfully carried 
out for a considerable time, in the most approved man- 
ner, fails to produce permanent results. Such cases are 
seen sometimes in chronic distension of the sac, with or 
without fistula, and even in simple stricture of the lower 
part of the duct without distension. 

In such cases we are compelled- to choose one of three 
procedures: (1) Leave the patient to his fate; (2) ex- 
tirpate the sac; (3) adopt some means of permanent 
dilatation. In the old or feeble, in whom some opera- 
tion on the globe is called for. and when time is an ob- 

* This paper has been accepted by the Executive Committee of the 
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ject, extirpation may be resorted to at once. But per- 
manent dilatation has been so uniformly and bappily 
successful in my hands, that it seems to me that it ought 
always to be employed first, when possible. Further, 
there are many patients who come from a distance, or 
who, for other reasons, find it impossible to submit to 
regular and frequent probings for the required length of 
time. To this class of patients some form of style is 
peculiarly applicable. 

In selecting styles instead of canulas for permanent 
dilatation, one is influenced by the fact that experience 
has proved that canulas quickly become clogged with 
mucus and pus, becoming sources of infection, and at 
the same time, ceasing to act as drains. This can not 
be avoided, even by almost daily removal and cleansing, 
which process is even more irksome to both patient and 
surgeon than probing. Experience, on the other hand, 
proves that with a style properly inserted, secretions do 
not accumulate, the tears readily find their way along 
the sides of the style into the nose and the patient need 
not be seen oftener than once a month. 

The reasons for preferring lead as the material out of 
which to make the styles are: (1) It is a pliable 
material; (2) it is easily cut, smoothed and adapted to 
each individual case by the surgeon himself; (3) it is 
comfortable to the patient; (4) it is not acted on by the 
secretions; (5) it is cheap and easily obtained. On the 
other hand the other materials avauable are all objec- 
tionable. Aluminum soon becomes corroded, silver also, 
in time. While this objection does not apply to gold, yet 
gold is expensive and hard to adjust on account of its 
rigidity. 

I have found that the best lead wire from which to 
make these styles is probably the fuse wire used by elec- 
tricians. It contains a little antimony, which in no way. 
impairs its usefulness, but rather enhances it, as it ren- 
ders it slightly firmer. It is. kept in various sizes, ac- 
cording to the amperage it is expected to carry. The 
best sizes for styles are those of the 5, 10 and 15 ampere 
capacity, about 1 mm., 1.50 mm. and 2 mm. in diameter 
respectively; or the wire may be compared directly with 
the lachrymal probe. 

The Droper preparation and placing of the styles are 
essential to success, and close attention must be paid to 
this important, if simple, technic. After the' canaliculus 
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has been cut and ihe duct dilated, at one sitting or sev- 
eral, to Bowman's Xo. 5, or even to No. 8, if possible, 
the depth of the duct is measured on the probe, and a 
piece of lead wire is cut to the corresponding length, tak- 
ing off about one-eighth of an inch from the lower end 
to prevent it from resting on the floor of the nese and al- 
lowing from one-fourth to three-eighths of an inch extra 
length on the upper end to be bent over at a little more 
than a right angle to prevent its slipping down out of 
reach. The main shaft of the style should be curved to 
fit the canal, as determined by the bend of the probe 
which has been passed. The shoulder or upper end 
should have a curve slightly down and forward so that it 
will lie in the slit canaliculus, out of view and without 
tension. The tip of this upper end must not turn back- 
ward toward the eveball. If it does it will cause trouble 
by touching the eyeball or by compressing the tissues of 
the eyelid between it and the eyeball. There should be 
no tension. If the end sticks up a little, it may be bent 
down without withdrawing the style. 

The style will partly adapt itself to the cailal owing to 
its flexibility, but if the fit is not good, it must be with- 
drawn, remolded and reinserted till it occupies the 
proper position without tension. The size of the wire 
should be the size of, or slightly smaller than the largest 
probe which has previously been inserted. Before in- 
serting the style, its ends may be smoothed with a fine 
file or a piece of hard wood. If too long it may be 
shortened and resmoothed; if too short a new one may 
readily be made. The making and inserting of the style 
after the duct is prepared and cocainized need not con- 
sume more than five or ten minutes. 

After the first few hours, the patient will not be con- 
scious of its presence. It may be worn almost indefi- 
nitely, unfelt and unseen. It is a good plan to feel for 
the lower end of the style with a probe passed along 
the under edge of the lower turbinate. It is a protection 
against the use of too short a style. The best instrument 
to use in inserting and withdrawing the style is a pair 
of dressing forceps or iris forceps without teeth or sharp 
edges. The insertion may often be accomplished with 
fingers alone. 

It is best to see these j>atients once ever}- three or four 
weeks to remove and replace the styles and to see that 
all is well. I have frequently allowed the style to re- 
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main for a month or longer without removal ; in one case 
for six months and fourteen days. This happaied in 
the ease of a school teacher who went away in June, 
1907, for her vacation and did not return when ex- 
pected. However, the condition was good when she did 
return, late in December. There had been no irritation, 
the tear passage was clean and the style was neither 
corroded nor incrusted. So far, the case promises to 
remain a permanent cure of a very chronic dacryocystitis 
with acute exacerbations. From choice, I would not 
leave a style in place so long ; but this case shows how 
harmless the procedure may be during the time which 
a style is being worn. In every case there is perfect 
drainage of tears and never any inflammation; hence 
patients find it agreeable. 

The cure may be effected in some cases in a month, in 
others a much longer time will be required. In one case, 
that of a woman of 35, I was forced to continue its use 
for a year and a half, before finally and permanently re-- 
moving it. In this- case the cessation of all treatment 
was in September, 1900. During seven and a half years 
since then, I have frequently seen the patient; There is 
an oDen duct, no epiphora, and no distension of the sac. 
This was an especially difficult case. It had lasted for 
many years, with much secretion and great distension 
o-f the sac, and the stricture was almost impervious. 
Probing had been tried for several months before resort- 
ing to the style. 

• On June i, 1906, I inserted a lead style into a nasal 
duct which I had been probing with only temporary im- 
provement for six months. On July 1, 1906, I removed 
the style which had thus been in the duct one month. 
Now two years have passed without a relapse. As a 
r-ule, after a style has been worn a naonth or two, I 
leave it out for a week. Then, if syringing is in any 
way difficult, I reinsert it for another month. The very 
old cases of very tight strictures require the longer time. 

In no case is appropriate nasal, or other treatment 
that may be called for to be neglected. I could report 
many more cases but hope I have said enough to induce 
every ophthalmologist to try a method which, in my 
hands, has been uniformly successful. 
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IMPERFORATION OF THE LACHRYMOXASAL 
DUCT IN THE XEWBORX, AND ITS CLIN- 
ICAL MAXIFESTATIOXS.* 



WILLIAM ZENTMAYER, M.D. 

PHILADELPHIA. 



The common clinical manifestation of obstruction to 
the lachrymondsal duct in the newborn has been usually 
described under the term "congenital dacryocystitis," a 
very unsatisfactory one as a cystitis is not usually pres- 
ent, and when present is of secondary origin. Jackson^ 
has recently written on the subject under the title of 
"Delayed Development of the Lachrymal-nasal Duct." 
an entirely proper term, in a restricted sense, but not 
intended to cover all the conditions which may give rise 
to the symptoms of so-called congenital dacryocystitis. 

Until the appearance of the paper of Peters* but little 
consideration had been given this interesting and im- 
portant subject and it is only within the past decade 
that frequent references to it are to be found in liter- 
ature. Few of these are by American authors, and these 
mostly within the past three or four years. Historically, 
it is of interest to note that in the first edition of the 
Graefe-Samisch Handbuch, Schirmer states that until 
Critchett published his cases, infants at the breast were 
considered exempt from dacrvocystitis (Kipp). Kipp^ 
says his statistics show that 10 per cent, of all cases of 
dacryocystitis, among which were several cases of phleg- 
mon of the sac, occurred in children, under 1 year of 
age. But it was not until the appearance of the paper of 

• This paper has been accepted by the Executive Committee of the 
Sectipn on Ophthalmology of the American Medical Association, to be 
iireeent-^d before thf Section at the Chicago Session, June 2-5, 1908. 
Publication rights reserved by the American Medical Association. 

1. Ophth. Rec., July, 1907. 

2. Kiln. Monatsbl. f. Augenhellk. ; also Ztschr. f. Augenheilk., 
1899. 

3. Trans. Am. Ophth. Soc, N. Y., 1879. 
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Peters that the subject was broadly considered, and a 
causal relationship established between the clinical 
phenomena and the developmental peculiarities of the 
lachrymal passages. The investigations of Eochon- 
Duvigneaud,* VlacOvitch.'^ Stanculeanu/ and others, es- 
tablished from anatomic research the existence of struct- 
ural abnormalities as well as delayed development as 
causes. 

As it is the author's purpose to present principally the 
clinical side of the subject and to emphasize the method 
of treatment which he considers best meets the indica- 
tions, no extended account of the embryology of the tear 
passages will be given. 

EMBRYOLOGY. 

The accepted view of the development of the lachry- 
monasal canal is that in the young fetus there exists a 
groove between the external nasal, the fronto-nasal and 
the maxillary processes, extending; from the eye to the 
outer border of the nasal opening. The nasal duct arises 
as a thickening of the epidermis along the line of the 
lachrymonasal groove. This forms a solid ridge, which 
separates, except at each end, and forms a solid cord 
(Ryder). This cord becomes converted into a canal by 
d separation of the epithelial cells. The resulting debris, 
"up until the seventh month or later, fills the canal with 
a gelatinous mass. 

ETIOLOGY. 

The possible causes of the condition manifesting it- 
self as a discharge from the puncti, a distension of the 
sac or an abscess in the newborn are sixfold: (1) De- 
layed separation and necrosis of the epithelial cells form- 
ing the cord from which the canal is formed. (2) Ee- 
tention of the separated cells through imperforation of 
the septum between the lachrymonasal duct and the 
nasal chamber. (3) Through obstruction due to annular 
folds of the mucous membrane which may form at any 
point within the duct, Huschke's and Hasner's valves, 

(4) Faulty development of the cartilages (D. Gunn^). 

(5) Partial occlusion by pressure of inferior turbinate. 

(6) Stenosis from pressure exerted on the bones of the 

4. Arch, d'ophth., February, 1899 ; February, 1900. 

5. Beitr. z. Augenh., 1892 (Nagel's Jahresb., 11). 

6. Arch, d'ophth., February, 1900. 

7. Ophth. Rev., February, 1900. 
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face during instrumental labor. (The last group is a 
suppositional one, suggested by Peters' observation that 
in one of his cases there were marks of the forceps over 
nose on the side corresponding to the discharge from the 
punctum.) 

The majority of the cases doubtless fall under the 
second group, as here the cause is one for which the 
anatomic possibility exists in every fetus. It would seem 
probable that this affection might be found proportion- 
ately more frequently in the prematurely bom as the 
septum is usually present until shortly before birth, but 
Stanculeanu^ found the condition of so-called congenital 
dacryocystitis present only four times in twenty em- 
bryos at the seventh month, the period previous to which, 
according to this writer, the lachrymonasal duct is never 
patulous. He believes that this observation overthrows 
the classical theory as to the pathogenesis of this con- 
dition. He was, however, unable to demonstrate an in- 
fection to explain the cases that he did observe; but 
Rochon-Duvigneaud* holds that to produce this con- 
dition there must be an exaggerated proliferation of the 
epithelium of the canal. Morax believes that infection 
first takes place after the birth of the child, and there- 
fore considers the term "congenital dacryocystitis" in- 
correct. 

COMPLICATIONS. 

A distension forming a diverticulum at the lower part 
of the sac is an associated condition, the presence of 
which, often suspected from the clinical phenomena 
(Vossius.^ D. Gunn,^, Addario) has now been demon- 
strated in section by more than one investigator 
(Rochon-Duvigneaud,* Vossius®). This abnormality 
may be due to a faulty development, or as is more often 
the case, by distension of the duct by retained epithelial 
debris and mucous secretion. The latter, as pointed out 
by Bochdalek, forming a consistent mass, may, in itself, 
obstruct the lumen of the canal and hinder egress to 
the nose. Mayou" has shown that throughout develop- 
ment the lower end of the lachrymal duct is extremely 
small and remains so at birth, being partially occluded 
by pressure of the inferior turbinated bone. That a 
catarrhal or even purulent conjunctivitis may be ex- 
cited by the contents of the lachrymal sac was demon- 

8. Beltr. z. Angenh., 1, 1891. 

9. Roy. London Ophth. Hosp. Rep., xvli, 246, January, 1908. 
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strated by Ollendorff's^® cases and by the cases of Gmm/ 
where the inflammation of this membrane at once sub- 
sided when the duct was made patulous. 

Lachrymal abscess figures as a sequel to atresia of the 
duct. D. Gunn^ has seen five cases of this nature in 
infants ranging in age from nine days to six months, in 
which the method and result of treatment left no doubt 
as to their origin. Mayou® has treated 8 cases occurring 
in the first few weeks of life the result of secondary in- 
fection from ophthalmia neonatorum or from organisms 
which may gain entrance to the lachrymal sac. Van 
Duyse/^ Selenkowsky^^ and others record like cases. 

SYMPTOMATOLOGY. 

It needs but a brief chapter wherein to describe the 
symptoms by which congenital obstruction of the lach- 
rymonasal duct presents itself. Immediately, or within 
a few days after the birth of the child, a small amount 
of white or yellowish-white discharge is noticeable at 
the inner angle of the eye. The conjunctiva is usually 
normal, or but slightly injected. There may or may not 
be fulness over the sac. Pressure applied over this 
region may cause a gelatinous white fluid to exude from 
the punctum. If there has been distension, the pressure 
may cause the fulness to disappear, accompanied or not 
by a discharge from the puncti or from the nose. In 
some instances there is associated a catarrhal conjunc- 
tivitis, which occasionally takes on a purulent type. 

If proper treatment is withheld, under the influence 
of winking, the conjunctival secretions penetrate and 
infect the gelatinous contents of the sac and excite an 
inflammation which may continue as a subacute con- 
dition or kindle an acute process. 

The affection is very rarely bilateral. 

BACTERIOLOGY. 

As might well be expected from the circumstances, a 
•great variety of micro-organisms have been found in the 
secretion. Merconti^^ saw a bacillus resembling the eoli 
comihunisi The gondcoccus of Neisser was found by 

. 10. Ophth. Klin., Jan. 20, 1907. 

11. Ann. Soc. de m6d. de Gand., 1892, Ixxl, 11-19. 

12. Vestnik oftalmol., xix, No. 1. 

la. Atti. d^ r. Accad.. d.. flsiocrU. di Siena, 1892.. 
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Antonelli^* and Mayou,^ the pneumococcus by Hirsch** 
and the Staphylococcus pyogenes aureus by Selenkow- 
sky/^ and the Morax-Axenfeld bacillus by Mayou. 
BalP® states that the xerosis bacillus, the pneumobacillug 
and the Bacillus fetidus ozena, have all been found. 

PROGNOSIS. 

This is undoubtedly good in a great majority of in- 
stances, as it has been shown that in those cases where 
there is either an incompletion of the cleaning up 
process or an imperforation of the thin diaphragm at 
the inferior meatus. Nature, in time, corrects the trouble; 
but at any stage in the process, infection of the contents 
of the canal may determine an inflammatory process, 
leading to abscess formation, if immediate drainage into 
the nose is not secured. An injury to the cornea, or a 
marasmic ulceration of the cornea, might endanger the 
safety of the eye, as evidenced by Selenkowsky's case 
of phlegmon of the tear sac in the newborn in which the 
Staphylococcus pyogenes aureus, of a highly virulent 
type, was present in large numbers. Purulent conjunc- 
tivitis may be set up by infection. 

Considering that one careful observer has found that 
25 per cent, of his cases of dacryocystitis occurred before 
the tenth year, it is likely that chronic dacr}'ocystitis in 
the child may be looked on as a possible sequel to the 
congenital obstruction. 

DIAGNOSIS. 

To those familiar with the occurrence of the affection, 
its diagnosis presents no difficulties ; but to .the general 
practitioner, alert to possible occurrence of gonococcal 
conjunctivitis, the presence of a white secretion in the 
eye, just after birth, is a disturbing symptom. The ab- 
sence of inflammatory phenomena, with puffiness of the 
lids, the benignity of the course, the usual monolatera] 
development, and the scantiness of the discharge, 
should ease his mind, and if it does not, a microscopic 
examination of the discharge would. 

Terson^^ has seen in a prematurely born, but well de- 

14. Quoted by Vossius, Ann. de m6d. et chir. inf., 1905. 

15. Arch. Ophth., 1907, xxxvii, 61. 

16. Modern Ophthalmology. 

17. Arch. med. de Toulouse, 1904, 306-310. 
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veloped female child, a hemispherical fluctuating tumor, 
of about the Bize of a hazelnut, overlying the right 
lachrymal sac. It was absolutely irreducible and un- 
attached to the skin. The nature of the cyst was prob- 
lematic. According to Terson, the possibility of such a 
tumor being a meningocele, an encephalocele, or of the 
nature of a true prelachrymal serous or fatty cyst, must 
be borne in mind. The elder Terson removed from an 
adult the anterior portion of a prelachrymal cyst which 
was entirely independent of the healthy lachrymal pas- 
sages, yet proved, histologically, to be made up of tissue 
normal to the lachrymal sac. 

According to Terson the differential diagnosis between 
prelachrymal cysts of various kinds, and so-called con- 
genital dacryocystitis is extremely difficult. In certain 
cases it must rest entirely on the irreducibility of the 
tumor. 

TREATMENT. 

Varied opinions are held concerning the proper man- 
agement of these cases. Some surgeons (Weeks,^® Jack- 
son,^ Peters,^ Panas, Terson,^^ Valude^^ and others), be- 
lieving that as the condition is one which, in the vast 
majority of instances., will correct itself in time, pre- 
sumably without exciting any secondary disturbance, 
advise a simple collyrium, the use of solutions of silver, 
of pressure, and massage, until Nature has asserted her- 
self, or for several months before employing operative 
procedures, 011endorff,^° Koster,^® Cutler,^^ Eochon- 
Duvigneaud,*, Parsons,^^ Bochdalek and others^' em- 
ploy probing or syringing. Peters has, at times used 
Mayou probes. Parsons, who holds a decided opinion as 
to the injurious effect of probing in the adult, apparently 
makes an exception in treating th's affection in the 
young, as he states that a single probing usually brings 
about a cure. Mayou^ believes that aspiration fails to 
clear the duct when there is congenital narrowing, and 
savs that this view is further borne out by the clinical 
fact that, if one of these patients "is seen before an ab-- 

18. The Journal A. M. A.. Dec. 10, 1904, p. 1760. 

19. BuU. Soc. de p6dlat. de Paris, 1899, i. 

20. Graefe's Arch., Nov. 5, 1905. 

21. Arch, of Ophth.. May, 1903. 

22. Brit. Med. Jour., Feb. 23, 1907. 

23. Fejer : Arch. f. Augenheilk., February, 1907 ; Rabinovlch : 
Russk. Vrach., St. Petersb., 1902, 1, 1206-1208; Kamneff : Vrach. 
Gaz., St. Petersb., 1902, Ix, 29; Levy: Paris Thesis; JemsoUnskl : 
Vestnik oftalmol., 1903, xx ; Pechln : Arch, d'ophth., 1905. 
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scess forms, one careful passage of a probe is generally 
suflBcient to effect a cure.'' Jackson, in quoting Weeks'** 
advice simply to cleanse the conjunctival sac and protect 
the parts until Nature has had a fair opportunity to 
establish a passage, and that if this has not occurred at 
the end of two months to slit the canaliculus slightly 
and pass a small Bowman probe, states that he would 
not limit to two months, or even six months, the period 
in which it is proper to try milder measures, provided 
the symptoms are controlled by such treatment. 

A successful method, not recommended by any writer, 
was witnessed by Copez. According to Van Duyse,** 
this author saw a lachrymal tumor rapidly cured by the 
nurse applying mouth suction to the nose of the infant. 

As the possible results of delayed opening of the tear 
passages may be the occurrence of infection, with its 
usual sequelae and dangers, it does not seem to the 
author a wise procedure to wait on Xature an indefinite 
period to eliminate this menace; especially as the ther- 
apeutic measures advised in the palliative treatment in- 
clude the continued use of organic salts of silver at 
home, thus adding to the former dangers the one of 
argyrosis, the use of massage, a measure to which Ollen- 
dorff*^ ascribes the blame for the occurrence of necrosis 
in one of his cases; also, seemingly, disturbance of the 
nutrition of the infant (Cutler^*). 

No doubt the danger of allowing Nature to effect the 
cure would be slight if the patient could be kept under 
constant supervision, but this is rarely possible, es- 
pecially when the treatment may be giving no results. 

As it seems to be the practice of some of these clin- 
icians to use probes to overcome the obstruction when 
the expectant treatment has failed, it would appear to 
me that some such procedure is indicated at once, 
when simple pressure over the sac fails to give per- 
manent relief. Maternal pride shrinks from display- 
ing a pussy-eyed infant to the critical public, and the 
author has received from no one more grateful thanks 
than he did from a mother whose infant had been 
treated expectantly for weeks. 

The result secured by probing in the first case of my 
series was so brilliant that I pursued the same course 
in my subsequent cases, and, with one exception, with 
the same success, namely, disappearance of the trouble 
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after a single probing. In the exceptional instance it 
was necessary to repeat the probing three times. 

Doubtless, for those unaccustomed to passing probes, 
it would be wiser to counsel measures requiring less 
skill. For this reason, syringing has been recommended 
by some, and while it is possible in some cases to force 
a passage in this way, it does not seem to me to be 
less difficult than probing, unLess the baby be etherized, 
a measure which I have found unnecessary in passing 
probes. Probing here is done under different circum- 
stances than in lachrymal obstruction in the adult." As 
a rule, no resistance is met with, and the probe readily 
follows the natural passage, which, according to Mayou,* 
is inclined much more backward than it is in the adult, 
a probe making an angle of about 45 degrees with the 
forehead when passed through the duct. 



PRINCIPLES UNDERLYING THE OPERATIVE 
TREATMENT OF STRABISMUS.* 



EDWARD JACKSON, M.D. 

DENVEB. 



It seems profitable to discuss here chiefly principles 
that are but partly recognized, forgotten or ignored, 
rather than those regarding which there is full recog- 
nition and agreement. We never forget that the nonnal 
contraction of a muscle brings its origin and insertion 
closer together. But it often seems to be forgotten that 
such normal contraction does not arise in the muscle 
itself, but is absolutely dependent on the nerve im- 
pulses coming to the muscle from the motor centers. 
Functionally the muscle has no existence apart from the 
nerve supply. Even its anatomic integrity depends on 
receiving the proper nerve impulses. If these are cut oflE 
permanently the muscle atrophies completely. If they 
are seriously interfered with degenerative changes set 
in. If they are diminished the muscle shrinks; if they 
are increased it hypertrophies. No operative readjust- 
ment of the ocular muscles can be permanent that is op- 
posed by these nerve impulses; none can be completely 
successful that is not supplemented by them. 

Our so-called "muscle operations," done on tendons 
of insertion, are attempts to modify the final mechanical 
results of nerve impulses. The position of an eye at 
any instant, or its habitual position, depends on nerve 
impulses. Only when we can not alter such impulses 
are we justified in attempting to change their mechan- 
ical effects by operation. The size, strength and habitual 
contraction of the different ocular muscles depend as 

'This paper has been accepted by the Executive Committee of the 
.section on Ophthalmology of the American Medical Association, to 
. be presented before the Section at the Chicago Session, June 2-5, 
1908. Publication rights reserved by the American Medical Associa- 
tion.' 
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much on the nerve impulses going to them, and as little 
on congenital peculiarities of the muscles themselves, 
as do the size, strength and habitual contraction of the 
muscles that give the soldier his erect carriage or the 
musician his perfect technic. 

Xormal binocular vision, as developed in man, rests 
on highly complex, exact reflex movements. The nor- 
mal binocular movements are continuously guided by 
the sense of diplopia and the desire to avoid it. Be- 
tween the seeing of the two eyes and the movements of 
the two eyes there is the most minute and comprehen- 
sive co-ordination, and the reflex to diplopia, the "fusion 
sense,^' dominates every normal ocular movement. 

Strabismus is a fault of binocular movement. Some- 
where in the co-ordinating mechanism, or the structure 
it controls, there is a break, a defect. The mechanism 
of co-ordination is still functionally active, although in 
some respects crippled and imperfect. The investiga- 
tion of the particular kind of fault in the co-ordinating 
raechanism must, in each individual case of squint, pre- 
cede the selection or planning of any rational operation 
for its correction. 



TWO CLASSES OF OPERATIVE CASES. 

The peculiarities of each particular case must be 
considered, but, in a general way, all cases may be placed 
in two groups: (A) Those in which tne co-ordinated 
movements of the two eyes are to be guided by the visual 
impressions made on both, cases capable of true binoc- 
ular vision, more or less completely developed; (B) 
cases in which the binocular movements must be guided 
by the visual impressions of one eye, the eye . which 
"fixes.'^ In the former class the problem is much more 
complex, the operation is to be an adjuvant, carefully 
planned to give assistance to the development of and 
utilization of nerve impulses. In the latter class the 
nerve impulses have been developed, and, in a sense, 
fixed, and the operation merely adapts the parts to 
secure from these impulses the best mechanical results. 

In the past, operative success has been "most frequently 
achieved in this latter class, because the nerve impulses 
to be dealt with, those of fixation with a single eye, were 
best understood. Normal binocular fixation is still an 
obscure subject, and of imperfect and abnormal types 
of binocular vision, such as exist in many cases of squint. 
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we know very little. The nerve impulses connected with 
such anomalous use of the eyes are pretty certain to 
overcome and nullify attempts at operative correction, 
plimned without attention to their influence. When, 
however, we come to understand better the abnormal, 
but definite and sometimes very persistent co-ordina- 
tions that exist between the perceptions and the move- 
ments of the two eyes in established strabismus, oper- 
ative measures more in harmonv with the real need of 
the case may yield good results. In Class A operation 
can disturb the existing co-ordination, giving oppor- 
tunity for a new one to be formed under more favor- 
able conditions, as with correcting lenses. With this 
in view it may well be repeated; its aim should be, not 
so much exact adjustment, as to establish mechanical re- 
lations that nerve impulses will tend to carry forward 
to complete the cure. In Class B the object of opera- 
tion is rather the direct, accurate mechanical adjust- 
ment of parts, making due allowance for the temporary 
effects of operation, the modifications produced by cica- 
trization, and the degenerative and regenerative changes 
that occur in the muscles. 

ASSOCIATED ACTIONS OF OCULAR MUSCLES. 

Of the infinite number of movements of which each 
eye is capable, not more than six at most can be brought 
about by the contraction of single muscles, and only 
two of these, convergence and divergence in the horizon- 
tal plane, are movements frequently performed. Con- 
vergence above or below the horizontal plane, like ele- 
vation or depression with the eyes directed forward, re- 
quire the cooperation of two or more muscles. 

WhUe, theoretically, a few movements might be made 
by single muscles, it is not certain or probable that even 
these motions are thus produced. For the sake of 
smoothness, exactness and certainty of movement it is 
likely that changes of innervation occur in two or more 
muscles for every movement made. Conversely, each 
muscle takes part in the execution of many different 
movements, and even^of movements in quite different or 
opposite directions. To operate on a certain muscle, 
to increase or diminish its effect on a single movement 
or group of movements, without any consideration of the 
effects that will be produced on other movements, is to 
invite disaster, or to trust to nature for a general read- 
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justment, of muscular actions which the surgeon has 
never even thought of. 

The direction in which the cornea is turned by con- 
traction of a certain extraocular muscle depends on the 
relation of its point of insertion to the center of rotation 
of the eyeball. As the eye moves this direction changes. 
and a corresponding change occurs in the influence of 
the particular muscle. For instance, the superior rec- 
tus, inserted above the cornea and acting on a line pass- 
ing to the nasal side of the center of rotation, when the 
eye is in the primary position, tends to turn the cornea 
upward and inward. When, however, the cornea is 
turned outward, so that the vertical axis lies in the same 
vertical plane as the line in which the superior rectus 
acts, this muscle turns the eye directly upward. If the 
eye is directed still further toward the temple, so that 
the line on which the superior rectus acts passes to the 
temporal side of the center of rotation, this same muscle 
tends to turn the eye upland out. 

Only when the eye is in a certain position can the 
superior rectus act simply as an elevator. The more the 
eye turns inward from this position the more it becomes 
an adductor of the eyeball. The more it turns outward 
from the same position the more it becomes an abductor. 
The same is true of the inferior rectus, which in one 
position may act simply as a depressor, but in all others 
acts also as an adductor or abductor. 

In the adduction of the eye the internal rectus takes 
part in all positions of the eyeball. It may be called 
tlie primary adductor. In most positions it is assisted 
by the superior and the inferior recti, which may be 
called secondary adductors. The power of the primary 
adductor progressively diminishes as the eye turns in 
and the muscle shortens. The adductive effect of the 
secondary adductors progressively increases as the eye 
turns in; that is, the power of these muscles thus be- 
comes more and more devoted to turning the eye in.^ 

In abduction the external rectus always takes part. 
It is the primary abductor. The obliques assist it, but 
least when the eye is turned in most strongly, so that 
the visual axis is nearly parallel to the plane of action 
of the superior and inferior obliques. As the eye turns 
outward the obliques become more and more effective as 

1. Trans. Section on Ophthalmology, A. M. A., 1906, p. 287. 
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secondary abductors, until in extreme divergence they 
become the more important factor in abduction. 

The superior rectus may be called the primary ele- 
vator. Such it is when the eye is turned outward, the 
inferior oblique acting rather to produce torsion, t But 
when the cornea is turned toward the nose the inferior 
oblique becomes the elevator and the superior rectus has 
more influence in producing torsion. If, however, the 
eye is turned strongly up the internus and externus 
come to the assistance of the primary elevator and help 
to turn the cornea up. Their insertions being brought 
above the center of rotation, they become secondary ele- 
vators. 

-Similarly, the inferior rectus may be called the pri- 
mary depressor of the eye, its tendency being always to 
turn the eye down, though least effective, in this way 
when the eye ' is turned strongly in, and the inferior 
rectus tends to produce torsion, while the superior 
oblique becomes a more efficient depressor. But when 
the eve turns down, so that the insertions of the internus 
and externus are below the center of rotation, these 
muscles become secondary depressors. The importance 
of their function as secondary depressors increases as 
the eye is turned down. 

The obliques may be called the primary muscles of 
torsion. Wlien the visual axis is turned to the temporal 
side, and level, so that it makes equal angles with the 
directions of the four recti muscles, torsion is entirely 
effected by the obliques. But in other positions the 
recti muscles take part in torsion; the vertical recti, as 
the eye turns in from this position; the lateral recti, 
to a less extent, as the eye is turned up or down. 

SECONDARY ROTATORS IN STRABISMUS. 

In all cases in the execution of a particular movement 
the further that movement is carried the greater the 
share that the secondary rotators take in producing it. 
In stx'abismus the position of the deviating eye has de- 
parted from the normal. The relative importance of 
the primary and secondary rotators in determining its 
position correspondingly varies from the normal. The 
higher the degree of squint the greater this departure, 
and the greater the share of the secondary muscles in 
producing ^nd maintaining the deformity. 

Consider" the bearing of this on particular operations. 
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In a case of high convergent strabismus the eye is held 
in its abnormal position by the excessive contraction of 
a whole group of muscles, the internal, superior and in- 
ferior recti. Tenotomy of the internal muscle alone is 
but a partial tenotomy, as regards the muscles con- 
cerned. The indication is clear for extending. the ten- 
otomy to the superior and inferior tendons, and on them 
graduating it to the needs of the case. Without such 
extension tenotomy is absolutely ineflEective in high con- 
vergent squint. 

A superiority of advancement lies in the fact that it 
changes the position of the eyeball, and so lessens the 
power of the secondary rotators, whose influence is so 
large a factor in the maintenance of the squint, and 
renders more efficient the action of the secondary rota- 
tors that oppose the deviation. For example, in con- 
vergent strabismus advancement of the intemus, ac- 
tually turning the eye out, diminishes the power of the 
superior and inferior recti to turn it in, and increases 
the efficiency of the superior and inferior obliques in 
turning it out. 

There is another difference between the actions of 
primary and secondary rotators, of great importance 
with reference to strabismus operations. The primary 
rotators tend to equilibrium with the eyeball in a median 
position. The secondary rotators tend indefinitely to 
increase the deviation. Thus, in convergent strabismus, 
the greater the squint the less the influence of the in- 
temus, and the greater the influence of the externus, 
tending to turn the eye to a normal position. But the 
greater the squint the greater the influence of the sec- 
ondary adductors in perpetuating it and increasing it, 
while the influence of the obliques as secondary ab- 
ductors is correspondingly lessened. Tenotomy, con- 
fined to the primary adductor, the internus, lessens the 
relative power of that muscle, leaves convergence more 
a function of the secondary adductors, and, therefore, 
more likely to be extreme. Or, if excessive convergence 
is overcome, it leaves the eye with a weakened primary 
adductor to oppose the abductors, and, therefore, es- 
pecially liable to turn out. 

The primary rotators have a peculiar importance in 
opposing extreme movements in the opposite direction. 
The secondary muscles have very little value in this 
direction. Crippling of the primary rotators leaves the 
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eye in a condition of unstable equilibrium, more liable 
to deviate under slight influences. Nor is tiiiiei crippling 
confined to the muscle operated on. Tenotomy of the 
intemus is followed by retraction of that muscle, but 
it is also followed by retraction of the extemus. It is 
the retraction of the extemus and consequent turning 
of the cornea outward that produces the desired correc- 
tion of the convergence, for which the tenotomy of the 
intemus is done. This shortening of the extemus di- 
minishes somewhat its power of rotating the eyeball 
outward. Hence, by the one operation of tenotomy 
done on the intemus, both intemus and extemus have 
their power lessened, and the rotation of the eyeball is 
left more under the control of the secondary adductors, 
the superior and the inferior recti, and the secondary 
abductors, the superior and inferior obliques. The eye- 
ball is left in the condition of unstable equilibrium, 
where the mutually opposing forces that tend to bring 
it toward a central position are weakened, and those 
which tend to carry it away from this position and 
hold it away from the central position are left relatively 
stronger. 

LATERAL DISPLACEMENT OF TENDONS. 

Another principle that must come to be more gener- 
ally recognized in the operative treatment of strabismus 
is that the effect of a muscle on the eyeball can be al- 
tered by displacing its insertion laterally. I have pre- 
viously pointed out that the recti muscles, all having 
practically the same origin at the apex of the orbit, come 
to exert different influences on the eyeball through the 
different positions of their insertions.^ 

If it were possible to shift the insertion of one rectus to 
the site of the insertion of one of the others its function 
would be correspondingly altered. Thus, if we could 
attach the superior rectus to the eyeball at the nasal 
side, where the internus is inserted, it would have very 
much the effect on the ocular movements normally pro- 
duced by the internus. Such complete shifting of in- 
sertion is, of course, impossible, and any shifting brings 
a bending of the muscle that tends rather to produce 
torsion. But it is practicable to shift the tendons lat- 
erally in such a way as to cause an important change 

2. Trans. Section on Ophthalmology, A. M. A., 1905, p. 73. 
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in the effects produced by the muscles acting through 
them. 

One method of producing lateral displacement is by 
the extended tenotomy, which I described in 1905. This 
method was probably practiced and its good effects re- 
ported, without much theorizing on the subject, by some 
of the edrlier operators for squint. Another method of 
securing lateral displacement I described as practiced 
on the superior rectus for paralysis of the superior 
oblique.' 

A third method was brought to the attention of the 
last Heidelberg Ophthalmological Congress by Hummel- 
sheim. He experimented first on the ape. He removed 
as much as possible of its internal rectus to destroy the 
function of that muscle. He then split the tendon of 
the inferior and superior recti, and transplanted the 
nasal half of each tendon to where the intemus had been 
inserted. The animal was still able to execute move- 
ments of convergence and lateral movements toward the 
side of the excised muscle. Hummelsheim then per- 
formed a similar operation on a case of congenital ab- 
ducens paralysis, in which the eye was unable to turn 
beyond the median line. He split the tendons of the 
superior and inferior recti and transplanted the tem- 
poral portions to the point of insertion of the externus. 
The result, reported five weeks after the operation, was 
an ability to abduct this eye thirty degrees beyond the 
median line. 

At the French Ophthalmological Congress, in 1907, 
Dransart presented a case of injury to the superior 
oblique, in which by grafting its tendon on the upper 
part of the external rectus he obtained a good result. 
As to the best method of securing lateral displacement, 
to enable one muscle to take up the function of another, 
considerable experience will be required to decide. The 
point here emphasized is the importance of this prin- 
ciple in the operative treatment of strabismus and the 
need for its more general recognition. 

The question of re-education of nerve centers, so that 
they can execute desired movements with unaccustomed 
means, is a large one. Only experience can settle the 
limits of possible achievement in this direction. But 

3. Ophthal. Rer., March, 1903. 
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we know that after Motais' operation the patient can 
leam to close the eyes firmly, without the lifting of the 
upper lid, that at first occurs from contraction of the 
superior rectus, and tendon transplantations in other 
parts of the body seem to &how that the possibilities of 
alteration in the function of muscles are quite extensive. 
But in the case of the superior and inferior recti we 
have muscles that normally aid in convergence, and 
probably to a slight extent in divergence, when conver- 
gence and divergence are extreme. There is every reason 
to expect that they can largely take up these functions 
in cases of disability of the lateral muscle. 

EQUILIBRIUM OF LIMITED MOVEMENT. 

When extreme and permanent strabismus is brought 
about by complete loss of power in a certain group of 
muscles, leaving their physiologic opponents in unre- 
sisted control of the position of the eyeball, it should 
be possible to greatly lessen deformity, either by de- 
stroying the influence of the dominant muscles or, bet- 
ter, by neutralizing it through transference. Strabis- 
mus of this kind most commonly follows oculo-motor 
paralysis, because such paralysis acts on a whole group 
of muscles. Paralysis of the sixth nerve leaves the 
obliques still able to oppose convergence. Paralysis of 
the fourth nerve leaves the inferior rectus and the su- 
perior rectus and the externus to take up the different 
functions of the superior oblique. But oculo-motor 
paralysis destroys all the adductors, and leaves, unop- 
posed, the externus and the superior oblique to turn the 
eye away from its normal region of fixation. 

Some very good results from the operative crippling 
of unopposed muscles have been reported, notably by 
Prince.* But I would suggest that it may be possible 
to so operate on the superior oblique as to make it 
something of a substitute for the internal rectus by a 
readjustment through which most of the belly of this 
muscle is attached to the tendon of insertion of the 
internus. Such an operation I have done on the cadaver. 
>yertical deviation can be prevented by fibrous attach- 
ments, and by adding any necessary readjustment of the 

4. The Journal A. M. A., Oct. 13, 1888, also Am. Jour. Oph- 
thalmol., September, 1902. 
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external rectus it may be possible to bring about equi- 
librium and limited movement near the center of the 
field of fixation. 

In cases of this kind we may be confronted with the 
diflSculties connected with binocular vision. Where binoc- 
ular vision is absent readjustment for cosmetic effect 
may not be very difficult. But with the liability to an- 
noyance from binocular diplopia the difficulties of the 
case are enormously increased. Even here, however, 
re-education, with aid by blurring of the sight with 
lenses, may render relief possible. 

SUMMARY. 

Let us bring together the principles underlying the 
operative treatment of strabismus that have been here 
discussed and those that have more commonlv received 
discussion. The ocular movements are executed and 
controlled by nerve impulses, originated and guided by 
visual impressions. When these nerve impulses are 
faulty and can not otherwise be sufficiently modified to 
produce normal movements, readjustment by operative 
treatment may be resorted to. This readjustment may 
be accomplished : (1) By giving greater effect to certain 
impulses, advancing the insertion of a muscle; (2) by 
diminishing the effect of certain impulses through ten- 
otomy, setting back the insertion of a muscle; (3) by 
transferring the impulses so that they will produce re- 
sults different from those to which they were originally 
directed, lateral displacement of insertions; (4) by 
combining two or all of these changes. 

Tenotomy allows retraction of the tenotomized muscle 
and also retraction of its opponent which is no longer 
resisted. The increase of power secured by muscular 
advancement may be temporary or illusory. Only mod- 
ified nerve impulses are required to increase or diminish 
the power of any muscle. All muscle operations, tem- 
porarily suspending function, are followed by degenera- 
tive changes in the muscle substance. 

Operation on a muscle should be undertaken only 
after careful consideration of all the movements in 
which it takes part, either as a primary or secondary 
rotator of the eyeball. The - more important object in 
the treatment of strabismus is to bring about a muscular 
equilibrium. Static equilibrium so that muscular rest 
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will leave the two eves fixing the same point in a cen- 
tral position, and dynamic equilibrium, balanced move- 
ments, easy binocular fixation of greatest usefulness 
around this central point. A less important object, is 
to secure movements, from this central point, of greatest 
range and with the least expenditure of effort. Where 
these objects are not attainable by increasing the power 
of a certain muscle or muscles they are to be sought 
by diminishing the power of opposing muscles or by 
transference of muscular power from one movement to 
another. 
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THE MOTAIS OPERATION FOR PTOSIS.* 
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This operation seems to have been practised but little 
by American ophthalmologists, and this brief contribu- 
tion is submitted in the hope of awakening interest and 
of inciting my colleagues to give the operation a trial. 
The experience of a single operator must count for 
little, as, in the first place, ptosis is uncommon, and, in 
the second, not all cases are suitable for this operation. 
Of some 27.000 cases seen in my clinic at the Eye, Ear, 
^ose and Throat Hospital, of ^ New Orieans, only 
twenty-two were cases of uncomplicated ptosis. Three 
cases were of traumatic origin. Cases in which the eye 
, is otherwise seriously diseased are, of course, unsuitable 
for the Motais operation, as are recent cases of paralysis, 
often amenable to treatment. "If other branches of 
the third nerve are paralyzed, it may be inexpedient to 
cure the ptosis, because the patient will be subjected to 
the distressing annoyance of double vision.^^^ 

Unfortunately, the patients who seek hospitals for 
relief uflually apply so late that no thought of therapeutic 
rescue can be enteriained. Congenital ptosis depends on 
absence or ill-development of the levator palpebral 
superioris, or in some instances, it is believed, of the 
center belonging to the nerve branch supplying the 
m.uscle. In these cases, surgery alone holds out a hope. 

The operation proposed by von Graefe, excision of a 
lanceolate portion of the skin and orbicularis of the 

* This paper has been accepted by the Executive Committee of the 
Section on Ophthalmology of the American Medical Association, to be 
presented before the Section at the Chicago Session, June 2-5, 1908. 
PubUcatlon rights reserved by the American Medical Association. 

1. Noyes, 1890, p. 264. (Two of the tabulated cases referred to 
recovered under treatment.) 
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aflfected lid, gives but slight relief. The well-known 
operation of Panas, in which a tongue formed from the 
skin of the lid is sewed tinder another undermined por- 
tion of skin between the upper end of the tongue and 
the upper margin of the eyebrow, gives relief, but is 
objectionable for more than one reason. First, imcov- 
ering of the pupil is only to be efifeeted by the same 
hyperelevation of the brow, by action of the occipito- 
frontalis, that has already disfigured the patient. It is 
an awkward substitution of the physiologic action of 
one muscle for another. Second, the grafting of one 
portion of skin, still covered with its epithelium, be- 
neath the raw surface of another, is unsurgical, and 
occasionally leads to unpleasant results. All oper- 
ations which connect the tarsus with the frontalis by 
means of buried sutures, or by shortening the tarso- 
orbital fascia, accomplish their purpose in the same way. 
While they may be free from the objection of passing 
an epithelium-covered flap beneath the skin, they attain 
this only at the expense of leaving silver wire (Mules) 
or sutures of other material buried in the wound.^ 

The operations of Everbusch and Hugo Wolff, for 
advancement of the levator, are much more physiologic, 
but it is evident that it would be useless to advance the 
completely paralyzed muscle of a long-standing acquired 
ptosis, or the ill-developed or unenervated one of a con- 
genital ptosis. Certainly it would be embarrassing to 
attempt such a procedure only to find that the muscle 
was entirely absent. Nevertheless, I do not doubt that, 
under such circumstances, these operations may have 
been of benefit, not by accomplishing the purpose origi- 
nally intended, but by shortening the tarso-orbital 
fascia, and so giving to the frontalis better control of 
the lid. Such 'an advancement should, however, be the 
operation preferred in cases of recent traumatic ptosis, 
where there is reason to believe that the muscle or its 
tendon had been cut or torn from its attachment.^ 

The unphysiologic nature of these procedures, and 
the objections and difficulties often in the way of ob- 
taining a satisfactory result, long caused me to hesitate. 
Therefore, when I first read* Motais' description of his 
operation, its bold conception, its physiologic nature and 

2. Wilder: Ann. Ophth., vill, 1898. 

3. OIlTer : Resection and Advancement of the levator p. muscle 
in traumatic-ptosis, Univ. Med. Masr-, October, 1897. 

4. Rev. d'Ophth., 1899. 
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delicacy of technic appealed to me strongly. The essen- 
tial feature of this method consists in the grafting of 
a slip from the tendon of tiie superior rectus into the 
lid between the skin and tarsus. I understand that 
some surgeons have made certain modifications in the 
manner of accomplishing this, and have permitted the 
modified operation to be called by their names. This 
seems to me entirely reprehensible and I agree with a 
confrere of Motais', who has well said: "Be the pro- 
cedure what it may, the moment it is a question of 
grafting a slip from the superior rectus into the par- 
alyzed lid, the operation is that of Motais.^^ 

The plan of operation is simple. The usual aseptic 
precautions having been taken, and the eye having 
been well bathed with a 4 per cent, solution of cocain 
and a 1 to 1,000 solution of adrenalin, with the eyeball 
drawn forcibly down, a short distance above the upper 
margin of the cornea, over the insertion of the superior 
rectus (7.7 muL Puchs), an incision, entirely through 
the conjunctiva, is extended upward as far as possible, 
an assistant holding the lid back and away from the 
ball with his fingers; the lid is then everted and the 
incision continued through the cul-de-sac to the very 
margin of the tarsus. The conjunctiva is dissected up 
at each side of the incision, and then well retracted, 
so as to expose the tendon of the superior rectus thor- 
oughly. A strabismus hook is passed beneath the ten- 
don, a snip of the scissors on its end allowing it to 
pass freely from side to side, until the tendon lies on 
its shank. It is then pulled forward to the insertion 
on the sclera, and backward toward the equator of the 
eyeball, so as to rip up the tendon as completely as pos- 
sible. A fine but strong silk ligature, armed at each 
end with a small curved needle, is then passed through 
the tendon held on the strabismus hook, from without 
toward the sclera and then out again, in such a manner 
as to embrace the middle third of the tendon as close 
to its insertion as possible. The ligature is immediately 
firmly tied down. With fine scissors the bit encircled 
by the ligature is now dissected out of the insertion of 
the tendon and the incisions prolonged upward until a 
narrow slip, or tongue, comprising about the middle 
third of the tendon in width, and as long as possible 
without cutting into the belly of the muscle, is isolated. 
This is held at the free end by the double-needled liga- 
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ture, and unless the hold is firm and not likely to slip, 
the success of the whole operation is imperiled. If 
there be any risk of this, the tip of the slip had better 
he doubled back on itself a sihort distance, and the liga- 
ture tied once more around the doubled portion. 

The lid being once again everted by the surgeon, the 
tip of his left forefinger upon the skin overlying the 
tarsus, with a blunt pointed scissors a dissection is 
freely made between the skin and tarsus, beginning at 
the point where the original incision through the con- 
junctiva met the superior margin of the tarsus, and 
continuing down to the free edge of the lid at its 
central point. With the lid still held everted on the 
surgeon^s* finger, one of the needles carrying the ligature 
made fast to the tendon slip is now passed between the 
tarsus and skin and is made to emerge through the skin 
of the lid at about 1/16 of an inch from its free mar- 
gin; the second needle is passed in the same way and 
emerges through the skin at the same distance from the 
free lid-edge as the first, but about Yg of an inch away, 
nearer the outer or inner canthus, as the case may be. 
By pulling on the two threads and pushing the lid up- 
ward and backward, the tendinous slip is made to leave 
the plane of the levator and pass between the tarsus and 
the skin, until its tip lies under the skin just above and 
near the center of the free lid-margin. The slip is 
then made fast by tying the two threads over a tiny 
roll of gauze. The end of the gauze and the eyelashes 
had better be cut close to the lid-edge to prevent their 
rubbing against the exposed cornea. 

If the operation has been performed properly the 
lid is now much puckered and drawn up at its central 
portion ; as would be a drop curtain with a draw string 
run through the middle of its width. The pupil is dis- 
closed and the patient is hardly able to cover the cornea 
by his own effort. In this, as in all operations on the 
lids, the immediate effect must be exaggerated, if we 
wish the final result to be efficient and satisfactory. 

The lid being now well drawn away from the eyeball, 
and not everted, the conjunctival wound is closed by 
three or four sutures, equally distributed between the 
corneal margin and the margin of the tarsus. The last 
suture, passing through the loose conjunctiva of the 
cul-de-sac should be applied with special care, and 
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should take a rather deep, wide hold in the membraDe 
on each side of the wound; indeed, two sutures should 
be applied if good approximation can not be had with 
one, for one of the accidents described by foreign oper- 
ators is prolapse of the fornix conjunctivae.' Care 
must be taken not to involve the grafted tendon slip 
in these conjunctival stitches ; at the same time, it must 
be neatly covered over. 

I dress by instilling argyrol solution, covering the 
closed eye with a disc of gauze soaked in the argyrol 
solution and holding all snugly in place with a pad of 



Fig. 1. — rallent In Case 4. Result of operation tor congenital 

absorbent cotton and a flannel bandage. Whatever 
dressing may be applied should be removed cautiously 
on the following day, and the eye inspected, to guard 
against ulceration of the cornea caused by contact with 
the dressings. After two or three days, if the patient 
is of an. age and temperament to be trusted not to in- 
terfere with his eye, the dressing is discontinued, except 
at night, or a cataract cage may be substituted. On the 

3. See Oliver's Case of Traumatic ptoals, loe. clt. 
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fifth or seventh day the ligature is clipped, and if this is 
done carefully at one point it may often be drawn away 
entirely. 

Case 1. — In my first case I tied the ligature on the con- 
junctival surface of the lid, and kept the eye bandaged several 
days, following the original directions of Motais. To my cha- 
p;rin, I found, on removing the dressing, a deep ulcer near the 
eenter of the cornea. When the ulcer healed, a dense central 
leucoma remained, and the eye was quite useless. 

Case 2. — In my second c^e I tied the ligature on the skin 
surface -of the lid ; a practice, as I see from a later publication, 
to which Motais, too, had soon been driven. Healing was 
uneventful, but I had not drawn down the end of the slip close 
enough to the free edge of the lid. I had not sufficiently ex- 
aggerated ^the immediate results, and not more than one-sixth 
of the normal pupil was uncovered. The paralysis was of 
long standing, and there was much redundant, puckered ski^ 
in the upper lid. I believe the result of the operation could 
have been made perfect, by the excision of a properly propor- 
tioned, leaf-shaped bit of skin, and I proposed this to the 
patient, but she declined. 

Case 3. — This patient was a comparatively young negro 
man, with acquired ptosis, and the operrftion seemed to be en- 
tirely successful, but as he ran away before the end of the 
second week, the case can not be recorded either as a success 
or as a failure. 

Case 4. — G. S., a quadroon child of 8 years, with congenital 
ptosis of the right lid, was operated on under chloroform, with 
the immediate result of lifting the lid three-fourths as much as 
its fellow. Healing was uneventful; the dressing was discon- 
tinued after twenty-four hours and argyrol solution instilled 
every hour. The ligature was removed about the sixth day. 
The ultimate result was eminently successful (Fig. 1). 

Case 5. — J. G., a light mulatto woman, aged 62. Ptosis of 
both lids. The affliction came on gradually fourteen years ago. 
She was operated on under cocain and adrenalin anesthesia. 
On the day following the operation the dressings were re- 
newed, and in two days they were discarded altogether and 
argyrol solution w^as instilled every half hour. On the dghth 
day the ligature was removed, and the conjunctival sutures 
came away. The result of the operation was permanent dur- 
ing the time that the patient was under observation. 
Later, at her request, the operation was done successfully on 
the other eye; but owing, doubtless, to a slight difference in 
the degree of tension exerted on the two superior recti, there 
was vertical diplopia, which persisted during the few weeks 
she continued to visit the clinic. This is a complication to be 
remembered where it is proposed to operate on the lids of both 
eyes (Fig. 2). 
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Case 6. — The patient was an old man, nith hearj puffy 
ey«Uda, and the result o[ the opMation wa^ very poor. Aft- 
erward a lanceolate piece was removed from the redundant 
akin of the lid, but the effect was still unflattering. 

The foreign literature on the subject I have not at- 
tempted to review and have been unable to find any- 
thing by an American author," except the paper read 
by Dr. William T. Shoemaker,' of Philadelphia, before 
the Section on Ophthalmology of the College of Phy- 
sicians of that city. It is an interesting contribution, 
containing the report of three cases, one successful, one 
partially so and one a failure. The failure was due to 



ptOBlB. Later an opsiatlon waa iwrtormed on left lid. 

extending the incisions marking? out the slip for trans- 
plantation into the belly of the rectus muscle. The 
muscle proved friable and the slip broke off. vitiating 
the attempt. We are certainly indebted to Dr. Shoe- 
maker for recording what is, so far as I know, an hith- 
erto unnoted danger. I agree with Dr. Shoemaker that 
the operation is simple only in plan or conception ; the 
technic, owing to the minutijp, h difficult. It is true, 
also, that the operation is not perfectly physiologic, but 

6. I acknowledge with thanka tbe asststance of Dra. de Schweln- 
Iti and Ednsrd Ja<^kson. 

7. Ann. Ophth., October, 1907. 
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it is certainly a far nearer approach to normal condi- 
tions to connect the powerless lid with a muscle so close 
to its proper one, as the superior rectus, than to make 
use of the frontalis. The increased elevation of the lid 
on turning up the eyeball, wholly wanting in all the 
other operations, is surely a great gain and approxi- 
mates the physiologic condition. I doubt that Motais 
meant more than this in claiming a physiologic nature 
for his Operation, and it seems quite inconceivable that 
he should have expected the transplanted slip to acquire 
an independent innervation and, therefore, power to lift 
the lid without contraction of the whole superior rectus 
and an upward movement of the globe. After a suc- 
cessful Motais operation the eye can be closed; the 
orbicularis being relaxed, the lid flies back to a fixed 
position above the pupil, and when the eyeball is turned 
up the lid is still further retracted. Can any operation, 
with the exception of nerve grafting, bring about a 
nearer return to physiologic conditions in a paralyzed 
part? 

Dr. Shoemaker is right when he maintains that par- 
alysis of the superior rectus is not a contraindication to 
the operation. I used this overstrong expression in my 
former paper ;^ the dominant idea in my mind, and 
doubtless in the minds of others who have fallen into 
this error, is the loss, under such circumstances, of the 
supreme advantage of increased elevation of the lid 
when the glance is directed upward. 

I cannot agree, however, that the operation is no more 
than a fastening of the lid to the eyeball, such as the 
further modification of Cannas' modification bv Dr. 
Shoemaker would bring about. In concluding his "six 
steps in the Motais operation'^ Dr. Shoemaker says: 
"Xo conjunctival stitches are required.^' It may easily 
be seen, that if the conjunctival stitches are omitted, ob- 
literation of the cul-de-sac and mere fastening of che lid 
to the globe might occur ; but something more than this is 
obtained when the conjunctival stitches are used and, 
following the injunctions of Motais, those closing the 
wound in the folds of the fornix are placed with special 
care. Then the upper cul-de-sac is maintained and no 
true symblepharon occurs. Besides, as already noted, 

8. This paper having peen published in a general and not a 
special journal, has doubtless escaped Dr. Shoemaker's attention, 
as he does not refer to it. 
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the European operators warn us that two sutures should 
be put through the membrane of the cul-de-sac if one 
fails to close the incision neatly, lest prolapse of the 
fornix should occur. Of this accident, I have no per- 
sonal experience, having always used the conjunctival 
stitches. 

As to Br. Shoemaker's proposal to ex])osi' the upper 
margin of the tarsus, by an incision through the skin, 
and to stitch the tendon directly to it I have only to say 
that experience would lead me to fear an insuflBcient 
result. In all cases in which I have met with but par- 
tial success, it has seemed to be due to failure to attach 
the tendon slip near enough to the free edge of the lid. 
For the present, further criticism of procedures which 
have as yet not been put in practice would seem super- 
fluous. 

One other practical point deserves consideration. 
Step four of Dr. Shoemaker's description reads: 
^^Through the free end of this tongue, the needles of a 
double armed thread are passed from within out." The 
tendons of the recti muscles being composed of dense 
longitudinal strands, held together by an exceedingly 
fine connective tissue, sutures passed through these ten- 
dons and drawn on, have, as we have all experienced, a 
great tendency to cut through the interfibrillar tissue 
and come away. If this is true of the whole tendon, in 
which, as in certain advancement operations, we may 
place the sutures quite a distance from the cut end. 
how much greater the danger must be in a narrow 
tongue, one-third the width of the tendon, and much 
frayed by the passage through it of two threaded 
needles. It will be noted that in my description of the 
operation, freely translated from the French of Motais, 
I have specially cautioned the operator to secure the slip 
by tying the ligature firmly down before the tongue is 
separated from the body of the tendon. I believe we 
should be very firmly convinced of the security of our 
liold on the slip before abandoning this precaution. 
Pinally, it would seem that as the merits or demerits' of 
the operation are not yet absolutely determined, it 
would be well for American ophthalmologists to take 
part in the determination. 
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Knapp/ speaking of the treatment of pterygium, 
says: "I have seen, in my consultation room, a few 
patients with unusually bad relapses, patients that had 
been operated on both in America and in Europe. The 
hard fleshy mass was very disfiguring and so tightly 
stretched and unyielding that the eye could not be moved 
beyond the median plane, and diplopia existed in more 
than half of the field of vision. It gave me the impres- 
sion of a keloid scar. I advised some patients against a 
further operation. The result was they took the first 
transatlantic steamer, were operated on and came back, 
to put it mildly, unimproved." Later, under conclusions 
he says: "Pterygia that have relapsed after one or 
several operations and have the aspect of a keloid scar 
should not be meddled with.^' 

The condition of this class of patients is so deplorable 
that it would be unfortunate if this verdict of so high 
an authority (the only distinct reference to this condi- 
tion that I have come across) should be considered final. 
I have seen several of these cases, and, as my experience 
h?s led me to an entirely different opinion, I feel called 
on to relate some of it. 

Case 1. — History. — The first patient was a man, 33 years 
of age, who had a pterygium removed from the left eye four 
times before coming to me. Each time it had returned, pro- 
ducing a condition somewhat worse than he had had before. 

Examination. — When I saw him, a broad tense fold of con- 
junctiva extended from the caruncle nearly to the center of 

• This paper has been accepted by the Executive Committee of the 
Section on Ophthalmolo^ of the American Medical Association, to be 
presented before the Section at the Chicago Session, June 2-5, 1908. 
Publication rights reserved by the American Medical Association. 

1. Norris and Oliver's System, ill, 839. 



22G 

the left cornea. The eye was turned in about one line when 
he looked straight ahead and it was impossible for him to 
turn it out beyond the median line. He had distressing dip- 
lopia, headaches, dizziness and a train of nervous symptoms 
which had brought him into a nearly suicidal frame of mind. 

Treatment. — I first operated by dissecting the growth off 
the cornea and the adjacent portion of the globe, without ex- 
cising any of it, and covered the defect by a small lip flap. 
The growth returned promptly, and I made a second attempt, 
covering the defect with a large pedicled flap of conjunctiva, 
twisted down from above the cornea. This operation was also 
a failure, the immediate good result being followed by a recur- 
rence of the growth on the cornea and a return of the diplopia. 
The third time I dissected back an unusually large amount 
of conjunctiva without excising any of it, leaving the globe 
bare all around the inner two-fifths of the cornea, for a space 
from one-fourth to nearly one-half inch in width. This was cov- 
ered with a large Thiersch flap from the forearm, the eye then 
being held in a position of abduction by a suture passed 
through the tendon of the external rectus, and the skin of the 
outer canthus; both eyes being bandaged for forty-eight hours 
after the operation. The result was a perfect success. The 
operation was done thirteen years ago and there has been no 
relapse since; the abduction of the eye is not absolutely 
normal, but it is free enough to avoid any inconvenience 
under all ordinary conditions. 

Case 2. — History. — This patient, a man, aged 56, came to 
me for a primary operation for a good-sized -pterygium on the 
inner side t)f the left cornea. 

Treatment. — I first operated by the ordinary lozenge shaped 
excision; then by sliding flap without excision; then by the 
application of a small Thiersch flap, which I found after 
about two months carried well on the cornea by the return- 
ing pterygium. By this time the patient had marked decrease 
in abduction, with diplopia in the outer half of the field. I 
then dissected back the conjunctiva, much as in Case 1, and 
covered the defect with a large epitheliaP flap, taken with a 
razor, from the inner side of the lower lip. This produced a 
permanent cure, no relapse having occurred in the succeeding 
ten years. 

Case 3. — History. — The patient, a man, aged 33 years, had 
been operated on four times by other oculists before coming 
to me. The conditions were much the sstme as in Case 1, but 

• 

2. For some years I thought that the communication which I 
made on the subject of epithelial lip flaps, in 1897, contained the 
first suggestion of applying the Thiersch method of getting grafts 
to mucous membranes. Not long ago, however, I came across an 
article by WOlffler, in Langenbeck's Archiv, published in the 80's, 
in which he described the use of flaps taken with a razor from 
mucous membranes for some plastio work about the eye. 






the diplopia and diatreBB were not so pronounced. A free dis- 
section with the application of a large epithelial lip flap 
effected a cure with the firat operation; do relapse after eight 

Case 4. — BMorg. — This patient (Fig. )), a man, aged 64 
jeara, had had a pterygium removed from the left cornea at 
least seven times before coming to me. He had to some ex- 
tent lost track of the numher of his operations; he thought it 
was ten, but was sure of at least seven. 

Examination. — When I first saw him, he had a broad, red, 
deep-seated pterygium reaching nearly to the center of the left 



tlon, but made no further progreag after that. 

cornea, the greater part being above the middle lino. The eye 
could not be moved out beyond the center, and he had diplopia 
in all the left half of the field. 

Treatment. — I operated by putting on a large skin flap, as 
in Case 1, but made the mistake of injecting cocain solution 
under the conjunctiva. This gave perfect anesthesia, but made 
the membrane so swollen that it was difficult to arrange the skin 
flap as accurately as usual. The immediate result was good, 
but (either because of the faulty application of the flap, or, 
more probably, on account of the deep groove in the cornea, 
which the repeated operations had made it necessary to make 
in removing the growth ) , in six weeks the man came back 
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with the Thiersch flap growing over on the cornea at a com- 
paratively rapid rate, about one-half the space between the 
margin and the center being covered by it. Then, under 
chloroform, the flap and the conjunctiva were dissected oflF 
and slid back toward the nose, and the bare space on the globe 
nearly covered with a still larger flap. This gave an excellent 
result, and as the man promised to let me know if he had any 
farther trouble, and I have heard no complaint for the fifteen 
months since the operation, I judge the effect to be permanent. 

Case 5. — History. — In this case, the patient, a girl, aged 
15, had a broad pseudo-pterygium following a burn in early 
childhood, reaching two-thirds of the way to the center of 
the cornea from the inner side, about two-thirds of the growth 
being below the median line. 

Treatment,-^! dissected this back and covered the defect on 
the globe with a Thiersch flap. This flap grew back over the 
corneal edge about one-sixteenth of an inch, but as it stopped 
there and the motility of tha eye was perfect, I considered the 
result good. But I either forgot to give the girl instructions 
about keeping the flap wiped off, or else she forgot to carry 
them out, and the resulting deformity and irritation, which 
always occur when the toilet of a large Thiersch flap on the 
eyeball is neglected, caused her to seek advice elsewhere. The 
result was that in the course of the next six years she had the 
eye operated on seven times by three oculists in different cities. 
These operations included the application of two grafts of rab- 
bit's conjunctiva and two lip grafts. 

When I saw her again, eight years after her first visit to 
me, the appearance of the eye was much as it had been before 
my first operation. There was a decided difference for the 
worse, however, inasmuch as while, at first, she had practically 
no subjective symptoms and no appreciable reduction of 
motility, she now was unable to turn the eye outward more 
than two lines beyond the median line, and she suffered 
greatly from headaches and diplopia. She admitted that my 
first operation had done her more good than anything else, but 
she still had such a prejudice against the Thiersch flap treat- 
ment, that at the next operation I tried an epithelial lip flap. 
This healed perfectly and showed no tendency to grow back 
on the cornea. However, the abduction was still deflcient, and 
after two weeks I added another lip flap at the nasal side of 
the first. For a time, the result was excellent, but gradually, 
without any return of the growth on the cornea, the lip flaps 
shrank laterally, so that after six weeks the restriction of 
motility and the headaches were giving decided trouble again. 

Then, without disturbing the lip flaps, I dissected back the 
conjunctiva and put on a Thiersch flap about 3/16 by 3/5 inch 
in extent. The immediate result of this operation was excel- 
lent, and when she returned eight months later there was no 
further extension of the growth on the cornea, the heaiiaches 
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had practically disappeared, and she could produce diplopia 
only by looking far to the left. This gave her almost no in- 
convenience, but as her heart was set on getting as nearly 
perfect a result as possible, I put in another skin flap about 
one-eighth inch wide, along the nasal border of the flap put on 
at the preceding operation. This gave perfect motility to the 
eye, and as she wipes the flaps every day, there is no irrita- 
tion, and the eye looks almost normal. And so, after twelve 
operations, five of them charged to my account, the girl is, I 
think, cured. A tiresome record, surely, which I give for the 
benefit of the easily discouraged; but will any one deny that, 
to a young woman, the result is worth the trouble produced 
by my five operations? 

My experience, then, indicates that all of these bad 
eases of recurrent pterygium can be cured if a large 
enoi^gh Thiersch flap or epithelial lip-flap is put on. 
Figures 2 and 3 indicate relative size of the flap to be 
used. In doing the operation it is important, in dis- 
secting back the conjunctiva, to clean the cornea and 
sclera very thoroughly and to be sure that the flap is 





Figure 2. Figure 3. 

Pig. 2. — Relative size and position of flap used in severe cases. 
Fig. 3. — Size and position of flap used in simple recurrences. 

well attached to "the globe before the lids are allowed to 
close. The device which I have adopted in Case 1, of 
fixing the globe in a position of abduction to prevent 
displacement of the flap, may be necessary in some ex- 
treme cases, but if the flap is pressed down firmly with 
an absorbent cotton toothpick swab, slightly moistened, 
so as to bring its entire under surface into close con- 
tact with the globe, and the lids are held open for three 
to five minutes thereafter, then both eyes kept closed 
with a rather firm bandage, with plenty of cotton, for 48 
hours, failures from displacement of the fiap will be 
rare. 

In applying the latter, it is sometimes necessary to 
tuck the edges in under the loosened conjunctiva, and I 
have once or twice protected the well-applied flap by 
temporarily drawing the conjunctiva partly over it with 
a suture. The flap should be slid directly from the razor 
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to the globe. It should be cut large enough, and, after 
covering the defect on the globe, the excess on the tem- 
poral side is trimmed off so as to leave bare the cornea 
and a strip of sclera about 1/16 inch wide between it 
and the flap. 

Skin flaps should be very thin. The best surface from 
which to cut them is the inner forearm. In obtaining 
epithelial lip flaps, the clamp which I have invented 
for this purpose and described eleven years ago is un- 
necessary and I have practically discarded it. If the 
operator, with the thumb of the left hand protected from 
slipping by cotton, turns out the left side of the patient's 
lower lip, while an assisant turns out the other side, the 
operator can, with a sharp razor, get as large a flap as 
is jiecessary from the space between the thumbs. The 
assistant should have a moist swab ready, against which 
the razor can be pressed in cutting the flap loose. These 
delicate lip flaps should be spread out carefully on the 
razor, and then slid at once to the globe. If, in manipu- 
lating one, it gets turned over so that there is any doubt 
as to which side is up, it is better to throw it away and 
get another. 

REGARDING THE CHOICE BETWEEN LIP AND SKIN. 

For the pterygium operation, or for any other opera- 
tion on the globe, each sort of graft has certain disad- 
vantages. The chief objection to the skin flap is that 
it remains skin. The statement to the contrary, which 
is not infrequently met, can only be explained by sup- 
posing that the writers, without personal experience, are 
copying the statement from others, or that when they 
have used skin for filling defects in mucous membranes 
their grafts have not healed on, but have merely acted 
as a protective under which the epithelial cells have 
filled in the defects. As the result of hundreds of opera- 
tions and experiments bearing on the subject, I am cer- 
tain that a piece of skin, when once established on a 
mucous surface, shows absolutely no tendency to change 
either in character or size. 

I have just removed a skin flap from a conjuncti- 
val sac into which I implanted it fourteen years ago. 
During this period it had shown absolutely no tendency 
to lose its epidermal characteristics. On account of not 
being subject to the friction which skin generally gets. 
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these flaps can not clean themselves on the eyeball and 
the epidermis collects on the surface and not only looks 
very impleasant, but, probably from a certain amount 
of decomposition, it sets up considerable irritation. On 
the other hand, if the surface is wiped carefully every 
day or two, these flaps look first-rate and cause no 
trouble. 

Lip flaps have the disadvantage that, no matter how 
thin they are cut, they have, on the eyeball, a slight 
reddish color. Moreover, in some cases they show more 
tendency to shrink, after apparently perfect healing, 
than the skin flaps do. Of this I am sure, in spite of 
the fact that I have cured some cases with lip flaps 
when skin flaps (not large enough) have been tried 
without success. In practice I choose the lip flaps when, 
on account of the age or disposition, a slight redness of 
the eyeball is of no importance, or when I have reason 
to think that the instructions about wiping a skin flap 
would not be carried out. When the patient prefers a 
slight advantage in appearance at the expense of the 
regular and indefinitely to-be-continued trouble of wip- 
ing the flap, I use skin; also in extra bad cases of re- 
currence, such as Cases 4 and 5. In such cases, having 
once stopped the tendency to recurrence with a skin flap, 
if the bother of wiping it becomes too irksome, or, if in 
spite of some care, it still causes trouble, it can be ex- 
. cised later and replaced by lip. I have had to do j;his in 
two cases. 

TREATMENT OF LESS SERIOUS RECURRENCES. 

The slight recurrences in which the conjunctiva grows 
back on the cornea for a millimeter or two and there 
stops, require no treatment, but when a pterygium re- 
turns for the first time and apparently is progressing 
steadily, without any reduction of motility, a cure can 
probably be effected in most cases by the application of 
a narrow circumcorneal skin flap, as originally proposed 
by Dr. P. C. Hotz, to whom we owe the introduction of 
the Thiersch flap in the treatment of pterygium. In 
general, however, I believe we can more surely prevent 
a second recurrence by using a somewhat larger flap, 
applied as in Figure 3. Whether to use skin or thin lip 
flaps for this purpose can be determined by the consid- 
erations indicated above. 
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THE PREVENTION OF RECURRENCES. 

In discussing the prophylactic treatment of recurrent 
pterygium, one might legally drag in all the various 
operations that have been tried as primary measures, 
but on this point I will merely say that, after trying a 
number of different operations, I have settled on the 
McReynolds operation as that which gives the smallest 
proportion of recurrences. I operate on about sixty 
cases every year, and, as I always tell patients that there 
ifi no hurry about an operation unless the growth is at 
least half way to the center, I do not operate on more 
than two-thirds of the cases that I see. Recurrences 
with McReynolds' operation have amounted to about 2 
per cent. 

I have made some very slight deviations from Mc- 
Reynolds' original plan; first, in using a single needle 
instead of a double needle thread. By passing the 
needle first through the conjunctiva at the bottom of 
the pocket, then up through the point of the pterygium, 
then back down to the bottom of the pocket again, one 
gets exactly the same result without the bother of a 
double needle. I also think it worth while to cut off 
part of the covering of the pocket in some cases where, 
after drawing the tip of the pterygium do)m under the 
conjunctiva, quite a redundant fiap is left above it. This 
serves no useful purpose, as the surface is covered en- 
tirely without it ; it merely makes a somewhat unsightly 
lump which I believe has favored the recurrences in the 
few cases in which I have seen the growth come back. 

Other points to be considered in a primary operation 
are the use of a very sharp knife in dissecting off the 
,<rrowth from the cornea, so as to leave practically noth- 
ing of the growth and yet to take off as little as possible 
of the corneal tissue. It is also important to scrape the 
exposed sclera very clean, and where, within a day or 
two after the operation, a margin of fibrin can be seen 
extending for one or two mm. over the corneal edge, I 
believe it is well to scrape this off once or twice until 
the corneal epithelium has a chance to cover the defect. 
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Wherever great difficulty J8 encountered in combating 
a certain disease or condition, we also find numerous 
methods for its relief. Thus when we have an orbital 
socket contracted by scars from burns or otherwise, we 
hate the choice of many modes of procedure for restor- 
ing its depth so that it may retain a glass eye. Knapp^ 
states that of the numerous attempts in the past twenty- 
five years which have been made to remedv this unfor- 
tunate condition he has not seen a single case either of 
his own or of other? where there had been more than 
temporary improvement ; this, too, including cases where 
the only object was to fit a stump for the pro thesis of 
an artificial eye. Fuchs says cases of extensive sym- 
blepharon are incurabfe. 

Czermak^ says there are many devices for relief of 
symblepharon, but few are successful. Nine years ago 
May^ reported the restoration of the conjunctival cul-de- 
sac by means of Thiersch's skin grafts, in which he used 
a porcelain shell covered with lorrafts from the arm or 
thigh, the shell being held in place by three stitches in 
the lid. Hotz* and Woodruff have employed similar 
means, using a lead plate covered with skin grafts; 
while Wilder® found paraffin plates most advantageous in 
keeping the grafts immovable. 
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Leslie Paton^ successfully relieved a case of sym- 
blepharon by sewing a piece of mucous membrane from 
the roof of a frog's mouth. Maxwell® uses skin flaps 
from the lid with good results, but there remains a scar 
5n the cheek and some objectionable puckering. There 
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Figure 1. 



have been methods similar to these devised by Pravosud, 
LaGrange,® Wicherkiewicz, Bruch, Gidney,^^ and others, 
but all along the same lines. 

My method has its use where the socket, while 
shrunken, has still a small amount of conjunctiva left. 
An incision (A, B, C, Pig. 1) is made through the con- 
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Figure 2: 



junctiva and a flap, including only the conjunctiva, is 
carefully dissected down to the lid margin (AC, Kg* 
1). This dissection after being started with a knife can 
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easily and quickly be finished with a small curved blunt 
scissors. The dissection is then continued with the 
scissors so as to loosen the skin below the lid margin 
(A C to B, Pig. 2), leaving a raw surface toward the 
bulbar side extended from B to B' and A to (Fig. 2), ' 
and on the palpebral side ABC (Fig. 2). Then sutures 
with a needle on either end are introduced at. the points 
d, e, f (Fig. 1), and passing them through the bottom 
of the newly matde sulcus are brought through the skin 
at d' e' f (Fig. 2) and tied over a button. This gives 
a conjunctival covering for the lower lid and leaves the 
bulbar surface A B C B' (Fig. 2) to be covered. This 
is done by covering a lead plate, previously shaped^ with 
grafts from the thigh and placing carefully in position. 
A dressing is then applied and both eyes bandaged, the 
patient remaining undisturbed in bed for four days, 
when the outside dressings are replaced by clean ones 
without disturbing the plate. On about the eighth day 
the plate may be removed, cleaned and replaced. The 
glass eye can usually be worn by the tenth or fourteenth 
day. The stitches at d' e' f (Fig. 2) ^re not removed, 
but are tightened each day after the fourth day until 
they pull through. This is an additional help to hold- 
ing the lower sulcus intact, as the internal scars resulting 
tend constantly to pull on the bottom of the sulcus and 
thus heighten the effect. It is important that these 
stitches should be allowed to pull through and not be 
removed before, for one is tempted to remove them after 
a week when the lower sulcus may appear too deep. I 
have made this mistake, thinking I had secured a lower 
sulcus of exaggerated depth, when, on removing the 
stitches, it rose too high and became almost obliterated, 
so that the stitches had to be replaced. The following 
cases are of patients treated in the above manner : 

Case 1. — Patient, — ^Misa H. P., aged 28, of Helena, Mont. 

History. — Lost left eye, when 8 years of age, following 
measles* Evisceration performed by a prominent ophthalmol- 
ogist in Kansas City. She was able to wear an artificial eye 
for six years, when the socket became inflamed, contracted, and 
expelled the eye. Was treated until inflammation subsided, 
and then, being unable to wear a glass eye, was operated on 
three successive times by one ophthalmologist, and once by 
another, without success. Since then she had been told by 
several others that nothing could be done and that further 
operative procedure would be useless. She was compelled to 
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wear dnrk glasses to hide the deformity, which was very em- 
barrasBing. 

Examinalion, — Patient came to rae for examination Oct. 8, 
1904, and exam i nation showed a much shrunken socket, 
traversed by scars, with no lower buIcub and a very shallow 
upper one. 

Operation. — On Oct. 11, 1904, the above described operation 
was performed at Washington University Hospital under local 
anesthesia, skin for the grafts being taken from the anus. 
Both eyes were bandaged and not disturbed until the fourth 
day, when the outside dressing was removed, stitches tighteced, 
and fresh dressini; applied. October 24 the dressings were en- 
tirely removed, lead plate taken out, and a reform eye in- 
serted. This was worn continuously for three days, being taken 
out only to be cleaned; and on October 27 the eye was worn 



Figure 3. 

all day nnd taken out at night. Two of the stitches were 
pulled out ou the eleventh day and the inner one pulled oat 
on the fifteenth. The photograph (Fig. 3), shows the appear- 
ance of patient wearing a Snellen reform artificial eye three 
years after the operation. As will be seen, there is practically 
no sinking of the upper lid, while the eye has good movement. 

Case 2.^Po(icn(.— Misa N. 8., aged 17, Macedonia, 111., 
came to Wasbington University Hospital Feb. 5, 1907.* 

His tor J/, — -The patient had an atresic left eye due to a 
wound from a 22-CBliber bullet, which had gone through the 
lower lid and lodged in the globe. There was a gap in the 
center of the lower lid margin and almost complete symbleph- 
aron of lower lid. 

Operation. — The eye waa enucleated the following day, at 
the same time the edges of the lower lid were approiimated. 
On February 27 the almve described operation was done and 
the patient treated in much the same manner aa in Case 1. 
She is now able to wear a well-fitting ajtificial eye. 
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Cases 3 and 4. — Two other patients also were operated on 
at the Jewish Hospital, one on Nov. 26, 1907, and the other on 
Dec. 27, 1007. The immediate results in these eases have been 
good, but I have not thought it wise to report them in detail 
as they are of too recent date. 

My reason for presenting this method is that my 
^eatest difficulty heretofore, and also of my friends 
whom I have questioned, has been to establish a suffi- 
ciently deep lower sulcus. This operation has seemed to 
have overcome this difficulty. 
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Since the publication of the paper by Dr. Charles H. 
Frazier and myself/ some articles of much interest 
bearing on decompressive operations have appeared. It 
is the author's intention to refer briefly to the more 
important of these^ to report some cases not included 
in the former paper with Dr. Frazier, to discuss palliar 
tive operation where choked disc is the only important 
sign of intracranial disease, and to report cases of this 
character, to speak of rapid increase of blindness under 
certain conditions as a result of decompression, and of 
palliative operation performed when the respiration has 
ceased, but the heart is continuing to beat; and to give 
the present condition of some of the patients described 
in the previous paper. 

Recurrence of choked discs may occur after decom- 
pression, as described by de SchweinHz and Thomson.^ 
Their patient was trephined for the relief of the symp- 
toms of a tumor, believed to be situated in the right 
motor area. The tumor was not removed. Three and 
one-half months after operation the double optic neu- 
ritis had subsided and there was postneuritic atrophy. 
One year later the patient returned with all the symp- 
toms of brain tumor re-established, from which he had 
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been entirely free, totally blind and with double optic 
neuritis, the apex of each swelling being 6 D., or as high 
as it had been before the original operation. 

De Schweinitz^ states that his experience has been 
somewhat as follows: Usually there is no marked 
change in the swollen nerve head after trephining in 
which the dura has been opened, or after the removal 
of a tumor, until the tenth to the fourteenth day. He 
has not seen decided subsidence of engorgement edema 
at the end of forty-eight hours, except in one instance, 
when within that period, following the removal of a 
cerebellar cyst, there was a decline of several diopters in 
the height of the swollen papilla. It is not uncommon 
to find within the first thirty-six hours, and even earlier, 
a diminution in the congestion of the retinal vessels. 
After the tenth to the fourteenth day there is gradual 
subsidence of the neuritis, from six weeks to two months 
being required for its complete disappearance. The 
ultimate vision may be (a) better than that which ex- 
isted prior to the operation; (b) equal to that which 
existed prior to the operation; (c) worse than that 
which existed prior to the operation. Sometimes total 
blindness results. 

In the cases with preservation of vision, either as 
good as or better than that which the patient possessed 
before the operation, th6 sight may be better in one eye 
than in the other, or exceedingly defective in one eye 
and good in the other, or one eye may be blind and the 
other retain or regain excellent vision. The most satis- 
factory results follow the reduction of great intracranial 
pressure, provided the papillitis or choked disc has not 
so long existed that it has already destroyed the optic 
nerve fibers. He gives the results in three cases. 

In a certain number of cases de Schweinitz found that 
during the first day or two after trephining there may 
be a slight increase in the neuritis, or p slight increase 
in edema, associated with fresh hemorrhages. This is • 
apparently of no importance, as the added edema and 
fresh hemorrhages disappear in the subsequent general 
subsidence of the swelling. In some of these cases 
there are marked degenerative changes in the retinal 
vessels. De Schweinitz, on several occasions, noticed a 
temporary depreciation of vision within the first week 

3. Univ. Penn. Med. Bull., April and May, 1906, and personal 
communication. 
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after the operation, probably due to shock or hemor- 
rhage, and which, apparently, is of no importance in the 
subsequent preservation of vision, provided the primary 
vision has been good and the neuritis of comparatively 
short duration. Where little vision exists prior to tre- 
phining, this may rapidly disappear after trephining, 
especially if there has been much hemorrhage. 

Bruns,* in his excellent work on tumors of the ner\'- 
ous system, puts the matter of decompression in this 
manner: "Shall one refuse this possibility [palliative 
operation] of considerable relief from the disorder to 
those in whom a localizing diagnosis is not possible 
even after longer observation, or removal is unattain- 
able? I think we are not justified in so doing." In 
speaking of saving sight by decompression, Bruns in cau- 
tions that many persons with brain tumor may live 
long, and that all the symptoms of tumor may disap- 
])ear spontaneously, except that blindness may become 
complete. Such a case seems to be Case 5 of the paper 
by Dr. Frazier and myself, which is referred to further 
on in this article. In cases of this character, decom- 
pression would probably have saved the sight. 

The danger of blindness is great when vision begins 
to fail with choked discs, and flecks of fatty degenera- 
tion in the retina are always serious. If the tumor 
implicates the basal visual tracts, decompression can not 
prevent blindness. Usually, this may be recognized by 
typical contraction of the visual field, and then decom- 
pression is not to be recommended. 

Some have held that it would be well to rest content 
with decompression when the tumor is in the posterior 
cranial fossa, and not to attempt its removal because of 
the danger in so doing; this opinion Bruns does not 
share. I must confess that I am partly persuaded that 
in many cases decompression is the best procedure, as 
the attempt to remove a tumor of the posterior cranial 
fossa usually terminates fatally, or the condition of the 
patient after the removal of a tumor from the cerebello- 
pontile angle is so pitiable that death is welcomed as a 
release. It is true that a few brilliant cases are on rec- 
ord, but many failures are recorded. Further improve- 
ment in technic may make those o})erations on the pos- 
terior cranial fossa more successful. T am referring 

4. Die Geschwtilste des Nerv^nsystems, 2d edition, p. 282. 
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especially to the cases in which the tumor is in the cere- 
bello-pontile angle. 

Relief of pressure is not obtained in all cases by tre- 
phining and opening the dura to allow escape of fluid, 
and the decompression is not without danger. Bruns 
advises against it when the patient is in deep stupor, 
and, at the same time, the symptoms indicate that the 
tumor is very large ; palliative operation could only serve 
to restore a consciousness which mercifully has been 
lost. He is not referring to decompression in the sud- 
den attacks of syncope in cases of brain tumor ; such as I 
have seen repeatedly. Bruns thinks the dura must be 
opened in palliative operations, and. this view I fully 
share. In one of his cases, Bruns recommended opera- 
tion over the left parietal lobe, the prolapse of the brain 
that followed caused ataxia and optic aphasia, so that 
under some conditions the results of decompression may 
be serious. A less important region should be chosen 
for decompression. 

When thQ cerebrospinal fluid does not escape after tre- 
phining, and relief of pressure is not obtained, Bruns 
recommends puncture of the ventricle, following the 
teaching of Wernicke, Sahli, Kocher, and von Berg- 
mann. Continuous drainage may be employed. Lum- 
bar puncture Bruns regards as dangerous in brain 
tumor, as the medulla oblongata may be crowded into 
the foramen magnum and obstruct it so as to prevent 
the escape of fluid. This opinion experience has fully 
confirmed. 

It is necessary to mention that some authors speak of 
trephining as synonymous with decompression. The 
opening in the skull should be larger than that made by 
a trephine when relief of pressure is sought. 

Alfred Saenger" reports 19 cases of brain tumor with 
palliative operation. In two cases, improvement oc- 
curred after the trephine opening was enlarged so that 
more cerebrospinal fluid could escape. In two cases 
trephining had no beneficial results as the tumor was 
too large. The condition was made worse only in one 
case, and in this the tumor was at the base. In all the 
other cases beneficial results were evident. Saenger 
states that Finkh, in 1904, collected 31 cases from the 
literature; in 30 of these the choked disc disappeared; 
in one case the symptoms increased. According to his 

n. Kiln. Monatsbl. f. Augenheilk., 1907, p. 145. 
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stati^^tics, palliative operation causes improvement of 
vision in 73 per cent, of the eases. 

Saenger chooses as the time for operation the com- 
mencement of diminished visual acuity. He selects the 
region where the tumor is supposed to be, but when this 
is impracticable he recommends the decompression to be 
done over the right parietal region. 

Lumbar puncture, or pimcture of the lateral ventricle, 
is not to be compared with decompression, as either 
method is much less effective than decompression. 

The dura was always opened in von Kriidener's*^ 
cases. Only those patients were operated on who were 
in danger of complete blindness and were in a late stage, 
otherwise the author thinks the results probably would 
have been better. He states as certain that trephining 
causes altered conditions of the circulation and brings 
about a reduction of the choked discs, which is noticed 
in the first twenty-four hours following a diminution 
in the congestion of the blood vessels. The diminution 
in the swelling begins, however, on the second or third 
day, and the swelling does not completely disappear 
after two or three weeks, as the papillae are still some- 
what elevated. If the trephine opening grows together 
in such a way as to cause a continuance of the intra- 
cranial pressure, the papillae soon attain their former 
prominence. 

He does not hold a very positive opinion regarding the 
effect of trephining on inflammation of the optic nerve, 
as he had only one case in which probably basal menin- 
gitis was present, although the result seemed to be good. 
He has not observed a sudden reduction in the papilla 
immediately after the operation, althous^h he has observed 
the evegrounds during and immediately after the open- 
ing of the cranium. The change was always very grad- 
ual, and not until the evening following the operation or 
the next day could he say positivelv that the veins were 
somewhat smaller and the papilla and adjacent retina 
somewhat paler, although the arteries were not wider. 
Changes in the hemorrhages, in di^enerative foci in the 
macula, or in the edema of the retina when present were 
always slight. 

Subjective disturbance, unconsciousness, especially 
from brain tumor, disappear at times entirely, and he 
thinks trephining is proper when pain and the feeling as 

0. V. Graefe's Arch., 1907, Ixv, 69. 
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though the head would burst are present and blindness 
threatens, although he believes that a tumor grows more 
rapidly after the cranium is opened. The pressure of 
the distended third ventricle and of the distended floor 
of this ventricle on the chiasm can be removed at times 
by trephining. After we learn to distinguish between 
increased intracranial pressure of inflammatory origin 
and that of non-inflammatory origin, trephining will be 
more advantageous. There is more danger of prolapse 
of the brain with hydrocephalus in children. In hydro- 
cephalus of childhood he found that the protruding brain 
so closed the opening in the skull in some instances that 
no liquid escaped and the bandages remained dry; in 
other cases the bandages were soaied the day following 
the operation. 

Single or repeated lumbar puncture in twelve cases of 
brain tumor produced no effect on the choked discs. Also 
in cerebral tuberculosis lumbar puncture produced no 
improvement in the condition of the eyegrounds. Di- 
vision of the dura of the optic nerve, recommended by 
de Wecker, was useless, and some stretching of the 
nerve occurred because of the small field of operation. 
In a case of cerebral tuberculous meningitis, in which 
an exudate was found in the sheaths of the optic nerves, 
lumbar puncture produced no visible change in the eye- 
grounds. Lumbar puncture has been believed by quite 
a large number of writers to aid in recovery from men- 
ingitis, and where this occurs it may affect the optic 
nerves, and it should be employed in syphilitic menin- 
gitis with papillitis. The effect is not to be determined 
by the ophthalmoscope, and consists probably in slight 
relief of pressure from the papillae and brain, so that 
more blood may reach the diseased parts. 

von Kriidener observed in one case that after n*- 
moval of the brain pressure meningitis developed on the 
brain and optic nerves, and notwithstanding the intense 
inflammation the choked disc gradually and constantly 
diminished. This would seem to me to indicate that 
decompression may bo useful in inflammatory conditions, 
but in a case of purulent meningitis, that Dr. Frazier 
and I recently have had, palliative operation was fol- 
lowed by death within a few days, von Kriidener and 
others (Brains) have observed that after trephining in 
hydrocephalus choked disc disappeared, although no 
liquid escaped on account of the prolapse of the brain. 
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It is not necessary to assume the existence of phlog- 
ogenous substances in the cerebrospinal fluid to explain 
the choked disc of brain tumor and of hydrocephalus, 
and the inflammatory appearances so often present are 
a result of stagnation of lymph and of edema. In local 
brain pressure von Ivriidener accepts the opinion of von 
Graef e, and explains them as the result of compression 
of the cavernous sinus and congestion in its venous trib- 
utaries. He thinks the future must decide whether ii 
would be advisable to remove the bone about the cniasm 
under certain conditions to relieve choked discs. He 
has done puncture of the ventricle twice with the drill, 
according to Kocher^s idea ; the cases were not very suit- 
able and the choking was not affected thereby. Wil- 
brand and Saenger^ believe that when the 'pressure is 
lowered in the spinal canal the medulla oblongata is 
pressed downward, and until the pressure is restored the 
circulation of fluid from the cranium to the spinal col- 
umn is prevented. 

Lumbar puncture has usually little effect on choked 
disc for several reasons, the pressure is not always the 
same in the vertebral cavity and the cranial cavity, and 
probably is higher in the cerebral ventricles than in the 
sheath of the optic nerve. After lumbar puncture the 
pressure on the brain is relieved and the circulation of 
blood is improved, and thereby poisonous products are 
removed; and probably it is useful in syphilitic choked 
disc. Lumbar puncture has been recommended by many 
as a therapeutic and diagnostic means for syphilitic 
choked disc. 

von Krudener speaks of two other forms of choked 
discs, viz., from aneurism of the carotid artery and after 
operations on the ear. The former may be unilateral 
one or two vears, and later become bilateral, and mav be 
accompanied by very high swelling. The latter occurs, 
with abducens paralysis. Gradenigo assumes that a 
meningitis occurs at the point of the petrous portion of 
the temporal- bone and extends to the optic nerve ; other 
authors speak of edema and compression of the wall of 
the sinus from an edematous brain. 

Risien RusselP recognizes that it is useless to trephine 
for the relief of intracranial pressure when the patient 
is deeply comatose or the heart has failed, but he thinks 

7. Die Neurologle des Auges, III. 

8. Brit. M€d. Jour., Oct. 27, 1907. 
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it should always be attempted when the respiration alone 
has ceased and the heart is continuing to beat, even 
though the chances of saving the patient^s life may be 
remote. He believes that some reported cases seem to 
show that by removal of a part of a tumor the growth 
of what is left may be retarded. This has always seemed 
to me very doubtful. He says he is strongly impressed 
with the value of trephining for the relief of optic neu- 
ritis in order to preserve sight, that he recommends that 
no patient suffering from intracranial tumor should be 
allowed to become blind when in this operative measure 
we have a means of preventing it, provided the operation 
is undertaken early enough. He does not believe that 
trephining will relieve every form of optic neuritis, 
whether due to increase of intracranial pressure or not. 
It would be worse than useless, he thinks, to trephine 
when the optic neuritis is of toxic origin. It seenis to 
me, however, that this question is open to discussion. 

Lumbar puncture can only be regarded as a temporary 
measure and can not be expected to relieve symptoms in 
the permanent way that trephining does. In lumbar 
puncture he thinks we have a means of relieving urgent 
symptoms of pressure, when to wait for a surgeon to 
trephine would be to allow the patient to die; or it is 
valuable when the patient^s condition is too serious to 
permit the major operation, even when a surgeon is 
available. In both these classes of cases relief by lumbar 
puncture may be sufficient to permit of the major opera- 
tion of trephining later. Lumbar puncture, in his opin- 
ion, is valuable for diagnosis and for the relief of urgent 
symptoms in cases of intracranial tumor, but is not 
likely to permanently relieve symptoms and prolong life 
or to effect a cure. 

J. Mitchell Clarke* recommends that when no localiz- 
ing signs are present the trephining should be done at 
the site of a persisting tender area, and in one of his 
cases a large tumor of the upper parietal lobe was found 
in this way. Dependence on a tender area in one of my 
cases, Case 2 of the paper by Dr. Frazier and myself, 
proved unreliable. Clarke thinks a palliative trephining 
makes a later diagnosis of location more difficult. 

Mr. Marcus Gunn® states that when the papilla be- 
comes more opaque and sometimes more prominent, the 
hemorrhages increase in size and number, there are in- 
flammatory exudations on the disc and surrounding 
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retina and vision has become impaired; the prognosis 
regarding the saving of vision is bad after relief of in- 
tracranial tension^ although he ha& known useful vision 
obtained even in such unfavorable circumstances. Pal- 
liative operation to save vision is useless in the stage of 
gradually decreasing vascularity of the papilla, when 
parts of its surface become even paler than normal, 
whil^ the prominence either persists or slowly subsides 
and the branches of the central artery become dimin- 
ished in breadth. 

Certain conditions Mr. Gunn emphasizes as impor- 
tant, viz. : The degree of swelling of the papilla in itself 
is not an accurate indication of the visual prognosis^ and 
all the ophthalmoscopic appearances must be considered. 
The presence of retinal hemorrhages does not contra- 
indicate surgical intervention, nor is retention of nor- 
mal vision before operation a safe guide, though it is 
more favorable. Vision previously normal may be lost 
after operation. Visual improvement may ultimately be 
very satisfactory, even though long delayed. In one of 
his cases very slight improvement in vision was observed 
after two months, yet two months later the result was 
most satisfactory, one eye having regained 6/5 from 
6/18, and the other G/G partly, from mere hand reflex. 
Some of the most striking results in vision he has ob- 
served after operation were in cases of cerebellar tumor. 
So far as vision is concerned he has found that it makes 
little difference whether the tumor is removed or whether 
the dura is merely freely opened*. 

Mr. Gunn has had no experience regarding the relief 
of tumor papillitis by lumbar puncture; he believes it 
would not afford so thorough a relief as the cranial oper- 
ation, and would need to be frequently repeated. He 
does not favor opening the optic nerve sheath imme- 
diately behind the globe. We may well, I think, ask 
why it should be recommended, as it does not relieve the 
other distressing symptoms. It would have to be per- 
formed on both optic nerves, and the opening is liable 
to soon close up. 

Mr. Gunn mentions that tumor papillitis is commonly 
associated with hypermetropia and is relatively rare in 
myopia. It appears as if in myopia an. increased pres- 
sure within the sheath space is less likely to affect the 
optic nerve and more likely to be relieved by filtration or 
absorption of the excess of fluid. 
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II. C. Thomson® reports a case of tumor supposed to 
be in the temporal lobe in which palliative trephining 
caused gradual subsidence of the optic neuritis, and in a 
few weeks the discs showed only an insignificant trace 
of infiltration. During the six months following the 
operation tlie symptoms did not increase, but later did 
so. He refers to a case of cerebellar tumor in which 
palliative operation also was effective. 

Merz*® has studied the causation of optic neuritis. He 
states that in his experiments, in which he produced in- 
creased intracranial pressure by injecting fluid, changes 
in the rabbit, consisting of venous hyperemia and ar- 
terial anemia of the retina and the appearance of vessels 
in and about the disc which usually are not visible in 
the healthy eye, can be brought about almost instantly. 
In dogs a longer time is required for the development of 
the venous hyperemia; the difference is owing to the 
different arrangement of the vessels in the eyes, that in 
the dog mor3 nearly resembles the. condition in man. 
The further changes in the fundus of the dog appear 
two or three hours after the beginning of the increase in 
tension. The papilla becomes gradually edematous, 
loses its sharp outlines, projects forward and acquires 
a losy hue. After eight or ten hours the arteries and 
veins areh perceptibly in passing from the papilla to the 
retina, and they appear blurred, veiled or even in places 
ini(M"nipto(l from the edema and cloudiness of the tissues 
ill A\hich they run. Further observation is usually im- 
possible because the animal dies. 

In every case, dog or rabbit, the siibvaginal space 
about the optic nerve was found to be dilated. The 
cerebrospinal fluid passes between the dural and pial 
sheaths to the bulbar end of the space which ends in a 
blind sac. Since the intracranial tension does not di- 
minish the liquid distends the subvaginal space, and 
more excessively at its bulbar end. Thus arises the 
ampulla-formed dilatation described by Manz, Schulten 
and otliers. Frequently a round-cell infiltration is 
found in the sheaths of the ner^-e and the surrounding 
connective tissue and the subvaginal space suggesting a 
perineuritis. 

'No one doubts the possibility of a choked disc arising 
in certain ca^es after the introduction of various poi- 

9. Brit. Med. Jour., Dec. 21, 1007. p. 1701. 
10. Arch. Ophth., 1901, xxx, p. 349. 
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fions into the body. Experimental and clinical observa- 
tions teach us that undoubtedly choked disc develops at 
times in consequence of local irritation of the papilla 
snd optic nerve from toxins and various |x>ison8. 5Solo- 
wieff found that the introduction of the Staphylococcus 
aureus into the vitreous was in most cases followed Uy 
papillitis and choked disc. Selenkowski made similar 
observations. Hallermann saw choked disc in a case 
of erysipelas of the face, Adamiick in a case of retention 
of urine. The inflammation theorv is admissible for 
some cases of choked disc but not for the majority of 
cases. No one has determined the presence of phlog- 
ogenous substances in cases of brain tumor, and it is in 
these cases that choked disc most frequently appears. 
For the unprejudiced investigator the mechanical theory 
has more points of plausibility than the inflammatory. 
Twenty hours of slightly increased intracranial tension 
is sufficient in dogs to cause edema of the optic nerve. 

White blood corpuscles emigrate in large numbers 
from the vessels and form the round cell infiltrations, 
especially in the parts most exposed to pressure, such as 
the outer sheath and the neighboring tissues. Thus in- 
creased intracranial tension suffices to cause symptoms 
of stasis and even of inflammation in the optic nerve 
and papilla. 

Increased intracranial tension alone is sufficient to 
produce choked disc. There is similarity in anatomic 
construction between the eye of the dog and that of 
man. 

Brudenell Carter, in three cases of choked disc, made 
an incision through the outer sheath of the optic nerve, 
and in each case vision improved and the s\Tnptoms of 
papillitis decreased and all the other symptoms of in- 
creased intracranial tension vanishod. 

Other important papers on cerebral decompression 
that have appeared since our former paper^ are those 
liV Starr,^^ Chance^- and Stieren.^^ 

It is sometimes extremely difficult to decide what is 
best to be done when choked discs are the only sign of 
intracranial disease. The patient may otherwise appear 
to be in perfect health, and the physician hesitates to 
recommend the opening of the skull. It may be difficult 
to convince the patient and his relatives that a neoplasm 

11. The Journai. A. M. A., Sept. 22, 1900. p. 926. 

12. Penn. Med. Jour.. August, 1907. p. 877. 

13. Ophth. Rec, March, 1908, p. 139. 
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probably is present, especially if the physician also be in 
some doubt about the diagnosis, and he is likely to be 
if choked disc is the only sign. There is the possibility 
that the swelling may be caused by nephritis or some 
form of meningitis, and as yet we are uncertain as to 
whether the choked disc of meningitis is improved by 
decompression. 

Antisyphilitic treatment may be beneficial and cause 
great improvement for a time, as in Case 1, but such 
treatment is known to be useful occasionally in glioma 
or other form of cerebral neoplasm. • Valuable time may 
be lost by attempting to relieve the symptoms by mer- 
cury and iodid, and yet a too hasly operation is to be 
deprecated. The suggestion of decompression seems so 
terrifying to the patient, and so unnecessary in view of 
what appear to him as insufficient symptoms, that he is 
likely to be driven to consult some other physician, and 
possibly he may be assured in this consultation that he 
need have no fear and that recovery without operation 
will occur. When the patient finally consents to decom- 
pressive operation, valuable time often has been lost, 
and it may be too late to save the eyesight. The follow- 
ing case illustrates these statements: 

Case 1. — Miss K., aged 20 years, was referred to me Nov. 
15, 1906, by Drs. Ferguson and Schneiderman. 

Examination. — ^Dr. Schneiderman first examined her eyes 
Sept. 29, 1906, simply because she complained of headache. 
He found slight optic neuritis and a flame-shaped hemorrhage 
in each eye, more marked in the right eye. An increase of 
optic neuritis was observed October 6, and by November 15 
the swelling was 4 or 5 D. in each eye, and more in the right 
eye. Central vision was full, but the fields were contracted. 
Headache had been severe since June, and was both frontal 
and occipital. She had not had vertigo, but she felt as though 
she staggered, and yet her mother had not seen any ataxia. 
Nausea was felt November 14. Menses were always late, and 
were more delayed during the past few months. She had com- 
plained of numbness occasionally for more than a year, from 
the back of the head, down the neck into the left shoulder, 
and down the left arm. It was a sensation of pressure, not of 
pain. She had not had convulsions. Dr. Schneiderman found 
the pupils normal and no paralysis of ocular muscles. 

In my examination the left corner of the mouth did not 
seem to be drawn up quite so well as the right, possibly the 
left lids were not closed so forcibly. The right patellar reflex 
was weak, the left was uncertain. There may have been a 
slight Romberg's sign, but it was not positive. In walking 



r>51 

she had the sensation of going toward the right, but she did 
not stagger. The Achilles reflexes were about normal. The 
urine showed only a trace of albumin and no casts. 

Dr. de Schweinitz reported Nov. 22, 1906: Central visual 
acuity normal. Visual fields and accommodative power nor- 
mal. No diplopia and no paresis of any external ocular mut- 
cle. Double choked discs, with many hemorrhages, the eleva- 
tion of the discs being 5 D. l*he ocular symptoms, he thought, 
were those of brain tumor. 

Treatment. — Syphilis seemed very improbable, but my ad- 
vice was to try antisyphilitie treatment, pushed rapidly, with 
careful observation of the eyegrounds, and with the under- 
standing that a palliative operation should be performed if 
any further destructive changes were observed. Decompres- 
sion would not have been considered at that time by the pa- 
tient or her relatives, but I warned them earnestly of the dan- 
ger of blindness they were incurring in delaying it. I did 
not see the patient again until June 15, 1907. She had im- 
proved imder iodid and mercury. The headache had disap- 
peared. Dr. Schneiderman found the fields better, the con- 
traction was slight, vision was normal, and the swelling of 
the discs was slight, not over 1 or 2 D. The left disc was a 
little pale. The patellar reflex was present on each side, but 
was diminished. 

She consulted me again Oct. 5, 1907. She had disobeyed 
instructions and had not visited Dr. Schneiderman for three 
months, and her eyes were worse. She had now about 6 D. 
of swelling, more in the left eye. She had not taken mercury* 
and iodid properly. Vision was 5/4 in the right eye and 5/5 
in the left. She had had much vertigo, and At times lost her 
sight temporarily. My examination failed to reveal other 
important symptoms. It seemed too risky to delay decompres- 
sion by attempting further treatment with mercury and iodid, 
and I advised her to submit to operation. She was unwilling 
to do so, and consulted Dr. Van Pelt, who later referred her to 
Dr. Mills, from whom she received the same advice which now 
she accepted. I am indebted to Dr. Mills for the notes taken 
after the patient came under his care. 

Dr. de Schweinitz made an examination of the eyes Jan. 14, 
1908, and reported as follows: The vision of the right eye is 
reduced to the ability to distinguish hand movements; of the 
left eye the largest letter on the type card, that is, Snellen 
200, could be distinguished uncertainly at about 2 feet. Both 
discs showed the decided changes of beginning postpapillitic 
atrophy. The right disc is swollen still about 3 or 3.50 D., 
the left disc somewhat higher, between 4 and 5 D. It was 
difficult to make these measurements exactly as she was lying 
in bed. 

Dr. C. H. Frazier performed a palliative operation Jan. 10, 
1908. 



252 

The report of Dr. Van Pelt, who has had the patient under 
observation since the operation, is as follows: Jan. 30, 1908. 
In the right eye the swelling of the optic disc has decreased from 
5 to 214 D. since the operation. In the left eye the swelling 
has decreased from 3% to 2 D. The optic nerve shows evi- 
dence of increasing atrophy, and the retinal arteries are be- 
coming more attenuated. These atrophic changes are more 
decided in the left eye. The vision has markedly decreased in 
each eye in the last ten days. 

Case 2. — History. — Miss F., 19 years of age, was referred 
to me from the service of Dr. John H. Musser, Sept. 5, 1907. 
She had had headache since April, 1907, nearly every morning. 
The pain was back of the right ear and was sharp. This area 
of the head was not tender to touch. The headache disap- 
peared almost every day about 11 o'clock, although occa- 
sionally it persisted all day. It' was more severe in April or 
May, 1907, and at that time she had much nausea. She 
vomited often when she had the pain, and sometimes when the 
pain was not severe. She had some diplopia in looking to- 
ward the right, but she thinks it was formerly in looking 
toward the left. She was of fragile build, weighed 85 pounds, 
and appeared anemic. The patient's mother died of tubercu- 
losis, though she herself had never had any distinct pulmonary 
trouble, and yet Dr. A. Fife found some suspicious signs at 
the right apex, but he was not positive of their value. 

Examination. — A report of Dr. Fife from Dr. Musser's office 
stated that the urinary examination was practically negative, 
but the specific gravity was low, 1007, with the faintest possi- 
ble trace of albumin. The microscopic examination was nega- 
tiA^e. There was no indican, no urobilin and no sugar. 

Dr. T. B. Holloway reported Aug. 21, 1907: 

Vision, O. D., with plus .75 ax. 90 (now wearing) =5/12. 

Vision, O. S., with plus .75 ax. 90 (now wearing) :=5/12. 

Pupils are 7 mm. in diameter, each reacts slightly to light, 
accommodation and convergence. When eyes are rotated lat- 
erally to the right and to the left a nystagmoid movement de- 
velops at the outer limits of rotation, probably slightly more 
marked on the right side. There is a slight limitation of out- 
ward rotation of the right eye, questionable on the left. The 
diplopia fields show a paresis of the right external rectus. 
In each eye the media are clear and the fundus shows a choked 
disc, the height of the swelling being 4 to 4.50 D. There is no 
demonstrable ocular lesion of tuberculosis. 

Sept. 2, 1907. Fundus condition unchanged. Fields show 
moderate contraction. Direct light reflex practically abolished 
in the left eye; with condensed light a feeble attempt at iris 
contraction can be noted at the lower pupillary margin. I 
examined this patient repeatedly at intervals of several weeks, 
but was unable to find any other signs of organic disease. 



253 

Dr. de Schweinitz wrote on Sept. 23, 1907: "She has very 
decided choked discs, a little greater on the right than on the 
left side, and somewhat greater now than when you received 
the report from Dr. Hollo way on August 15. There is no 
hemianopsia, but there is a paresis of the right external 
rectus." 

An examination of the blood gave : hemoglobin, 72 per cent. ; 
red blood corpuscles, 4,960,000; white blood corpuscles, 10,000. 
Differential blood count: polymorphonuclears, 66 per cent.; 
large mononuclears, 5 per cent.; lymphocytes, 25 per cent.; 
transitional, 2 per cent.; eosinophiles, 2 per cent. 

It seemed to Drs. Musser, de Schweinitz, Frazier and me 
9^visable to have a decompressive operation in order to save 
vision. Dr. de Schweinitz wrote Nov. 20, 1907: "I examined 
Miss F. yesterday and found the vision very much reduced as 
compared with what it was when Dr. Holloway first examined 
her on August 15, when it was 5/12, while to-day it is only 
5/30, and that not quite perfectly. There has been very little 
change in the appearance of the optic nerves. They are swol- 
len moderately, not more than 2 or 21/2 D., possibly 3, while 
at that time they were swollen to 4 or 4^4 D. Somehow the 
discs do not impress me as very surely dependent on increased 
intracranial pressure. I presume, however, that a simple 
trephining could do no harm, although I should think it 
very desirable to make it as nearly a bloodless operation 
as possible, because a very little additional drain would surely 
very greatly depreciate the vision. The results of trephining, 
however, I am inclined to think are very problematical." This 
latter view we all shared. 

Operation, — ^A decompressive operation was done by Dr. C. 
H. Frazier Dec. 3, 1907. A small hernia formed at the site of 
operation. It was painful to touch. 

Dr. de Schweinitz reported December 10. There is abso- 
lutely no change, the neuritis being exactly of the same height 
that it was before the trephining and the visual acuity also is 
unchanged. December 23. There is marked improvement in 
the vision of the left eye, with stationary improvement in the 
neuritis, possibly a little subsidence; stationary vision in the 
right eye with marked increase in the swelling of the disc. 

Notes made by me Jan. 14, 1908, stated that the patient 
had been in the hospital about a week after the operation, and 
during that time and the week following the return to her 
home she was entirelv free from headache. When the head- 
ache returned it was not so severe as it had been before the 
operation. She had had very severe headache during the past 
two or three weeks. A careful examination failed to reveal 
any localizing signs of disease. Lumbar puncture was per- 
formed by Dr. Frazier; this was followed by severe headache, 
a flush over head and neck, feeble respiration, and very slow 
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pulse; from this condition she soon rallied. She was dis- 
charged, January 22, in much better condition. 

In the following case the question of decompression 
was considered, but the operation was not performed : 

Case 3. — C., a boy, aged 14 years, was sent to me 
Dec. 19, 1907, by Dr. G. E. de Schweinitz, with the following 
report: Double optic neuritis is subsiding, with every indica- 
tion of rapid atrophy beginning. The swelling of the disc is 
now about 4 D. ; apparently no paralysis of any external ocu- 
lar muscles exists; very curious symmetrical defects are seen 
in the nasal field of each eye. Such defects, however, I think 
are* now universally conceded to be due, not to lesion around 
the chiasm, but to lesion of the optic nerve itself, and I have 
seen them before with optic neuritis when there evidently was 
no chiasm lesion. 

History, — The boy had scarlet fever at the age of 3 years, 
which left a discharging ear. In March, 1904, he was oper- 
ated on for mastoiditis. He had very severe nephritis at that 
time, and was in a serious condition after the operation. TOie 
discharge of the left ear continued after the operation. Optic 
neuritis was discovered in October, 1906. He had not had 
headache, dizziness, nausea or vomiting. 

Examination. — I found that the left pupil was a little larger 
than the right, both irides responded to light, the left iris not 
so promptly as the right. He was partially deaf in the left 
ear. A careful examination failed to reveal other signs of 
disease. The case seemed to Dr. de Schweinitz and to me 
unsuitable for a palliative operation. A cerebral abscess 
might be present, and if this were the cause of the optic neu- 
ritis decompression might be of benefit. Rapid optic atrophy 
was present, and the report of the urinary examination was: 
one-fifth of 1 per cent, of albumin; no sugar; hyaline casts 
and cylindroids; and a specific gravity of 1016. It seemed 
probable, in the absence of all other cerebral symptoms, that 
nephritis was the cause of the atrophy, and a palliative opera- 
tion was not performed. 

The increase in* the blindness which follows relief of 
intense intracranial pressure, and possibly the hemor- 
rhage into the retina which occurs in some instances, as 
in Cases 4 and 5, may be explained by the sudden relief 
of the extracerebral pressure, with persisting intradural 
pressure. Gushing^* remarks : "It must be remembered-, 
however, that the sudden removal of pressure from the 
brain when the blood pressure has been forced to con- 
siderable heights, may be followed by a paralysis instead 
of a release from the major compression s}'mptoms. The 

14. Am. Jour. Med. Sciences, September. 1902. 
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occa&ian of this is readily brought out bv postmortem 
examinations, which, under such circumstances, often- 
times discloses a brain and medidla of a uniform cherrv- 
red color, from the widespread extravasation of blood, 
diue to the 'multiple rupture of the minute blood vessel?. 
The external supporting pressure of the higli intra- 
cranial tension has been suddenly removed, leaving tlie 
internal or intravascular pressure too great for the 
strength of the vessel walls." 

De Schweinitz thinks the increase in blindness which 

< 

occurs in advanced cases is caused by the loss of blood in 
the operation (personal communication). 

The following two cases illustrate the occasional oc- 
currence of retinal hemorrhage after palliative opera- 
tion: 

Case 4. — This was a case of cerebellar cyst, in the service 
of Dr. Wharton Sinkler. Dr. de Schweinitz stated that there 
•was exceedingly rapid subsidence of the optic neuritis, but, in 
spite of it, rapid loss of vision occurred. There were synsptoms 
of cerebellar tumor, and the operation, in two stages, was per- 
formed by Dr. Wm. J. Taylor. A cyst protruded when the 
skull was opened on the left side, ruptured spontaneously, and 
a stream of clear, straw-colored fluid squirted at least a yard. 
Considerable hemorrhage occurred at the first operation. The 
boy improved after the operation, except that immediately fol- 
lowing it a hemorrhage developed in the right eye, and re- 
sulted in complete loss of vision. 

Examination. — ^The notes as obtained from Dr. de Schwein- 
itz and Dr. Holloway are as follows: 

Oct. 1, 1907. — 0. D., one letter on 6/30, one letter on 6/22 ; 
Snellen. O. S., 4 letters on 6/6, Snellen. Pupils 41/2 mm., 
react to direct and indirect light, accommodation and con- 
vergence. Media clear; each eye shows a pronounced choked 
disc, height 6 to 7 D. One rather marked hemorrhage at the 
lower edge of swelling in O. S. No macular stellate figure. 
Convergence exceedingly poor, O. S. usually deviating. Xo 
hemianopsia. Will attempt fields later. T. B. H., fields taken 
October 4. 

Oct. 8, 1907. — Optic neuritis (choked disc) 0. D. -f 8 D.; 
O. S. + 7 D. deS. 

October 18. — 0. D., height of swelling about 7 D. 

October 25. — O. D., no change. O. S. shows beginning stel- 
late figure in macula. T. B. H. 

November 5.— O. D., disc + 3-4 D.; O. S., + 5-6 D. deS. 

November 10. — ^Vision, O. D., doubtful light perception. 
O. S., 4/20 and one letter on 4/15. 0. D., disc 3-4 D.; 0. S., 
4-5 D. Vessels in each eye I-IV2 D. higher. deS. 
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November 15.— O. D., blind; O. S., 5/15; 0. D., no light re- 
flex, in O. S. prompt. Indirect light reflex absent in 0. S., 
present in O. D. Both react to convergence and accommoda- 
tion. O. D., 4 D,; O. S., 5 D. T. B. H. 

November 19. — Disc swelling about 3. Edges of disc begin- 
ning to appear. deS. 

December 3.— O. D., + 4 D. ; O. S., + 6 D. deS. 

December 6. — 0. D., blind; 0. S. = 6/30. Fundus as when 
last seen. T. B. H. 

In the macular region is a faint delicate, almost complete 
stellate figure, the strisB showing as milky lines rather than 
pure white. Within this area are several short white stria- 
tions. At the outer limits of the stellate figure are several 
linear hemorrhages. One fresh hemorrhage on temporal slope 
of swelling. O. S. still some evidence of hemorrhage below 
disc. Height of swelling 7 D. In the macular region a num- 
ber of fine yellowish spots, associated with several punctate 
hemorrhages. (T. B. H.) 

Jan. 10, 1908. — Seen in out-patient department. Discharged 
from house Dec. 31, 1907. O. D. blind; 0. S. 6/60. 0. D. 
media clear, disc shows picture of subsiding neuritis, outline 
of disc distinctly seen, pale, edges blurred, arteries contracted, 
moderate perivasculitis; granular macula. O. S. media clear, 
fundus as in O. D. except in immediate region about disc, 
especially on temporal side, are a few punctate exudates. No 
hemorrhages in either eye. Height of filled-in discs, 2.50 T>. 

Case 5. — W. K., 43 years of age, white, house painter, was 
a patient of Dr. C. S. Potts,- with whom I saw the patient, 
and to whom I am indebted for the notes. 

History. — Family history negative. He has used consider- 
able alcohol, has had much family trouble of late. Syphilis 
denied. He was struck in the right temporal region with 
brass knuckles one year before admission (Nov. 6, 1907). 
Symptoms of present trouble began about September, 1906. 
with headache and dizziness. On admission he complained of 
severe constant headache, worse at night, situated in right 
parietooccipital region; of vertigo and excessive vomiting, not 
dependent on taking food. He had cerebellar gait, usually, 
but not always, fell toward the right. Slight ataxia in the 
right arm was present when finger to nose test was attempted, 
but there was no weakness of cranial or spinal neri^es. The 
reflexes were about normal, except that the patellair reflex was 
slightly exaggerated on the right side. No Babinski sign was 
obtained. He had diplopia at times. Nystagmus was seen in 
both eyes when he looked either to the right or to the left. 

Examination. — Ocular examination was made by Dr. Fox 
Nov. 9, 1907. O. D. optic nerve decidedly red and vessels have 
pinched appearance as of optic neuritis. O. S., optic neuritis, 
slight hemorrhage just above optic nerve; slight paresis of 
left third nerve. 
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November 16. — Optic neuritis has greatly increased in both 
eyes.' Veins exceedingly tortuous; apex of swelling, 7 D. 

Treatment. — Operation by Dr. S. C. Bums Nov. 27, 1907. 
An opening was made in the occipital region, and the right 
lobe of the cerebellum was exposed, but nothing abnormal was 
found. The brain did not bulge unduly into the opening. 

November 29. — Examination by Dr, L. Webster Fox. No 
change in the conditions found at examination on November 
16. December 15: 0. D., still pronounced swelling of nerve, 
with slight hemorrhages in striated form, showing through 
the outer halo of the circle, veins pronounced, arteries almost 
obliterated. Head of nerve intensely red. . Probable change for 
the better. O. S., nerve ^ill shows pronounced swelling. 
Hemorrhage of retina, down and out from optic nerve, extend- 
ing to near equator as a broad band. Up and out on outer 
margin of optic nerve is a beautiful star-shaped hemorrhage, 
one-third the size of normal optic nerve. 

December 9. — O. D., swelling of disc has diminished one- 
half. Arteries are thii|. Veins still show some stasis. No 
hemorrhage. O. S., neuritis less pronounced. The center of 
the physiologic cup can now be seen. Surrounding optic nerve 
is a halo of white edematous retina, somewhat striated. The 
hemorrhage of the macular region has lessened. The veins 
downward and outward are markedly beaded. Both eyes show 
improvement. 

December 15. — Examinations show about same conditions as 
on December 9. Distant vision, 20/50. 

Jan. 1, 1908. — O. D., optic nerve on a level with surrounding 
retina. Slight haziness of margin showing some neuritis. 
Veins clearly defined and above normal in caliber, no blocking 
at entrance of nerve. Arteries still very thin, showing im- 
peded circulation. Retina has an anemic appearance instead 
of being a bright red. Chorioidal arteries can be seen. Down- 
ward and outward in extreme periphery of fundus is a dark 
speck, impossible to say if a retina hemorrhage or not. O. S., 
same general appearance as O. D. Retinal hemorrhages so 
pronounced two weeks ago are entirely absorbed. General 
findings show marked improvement. 

February 1. — O. D., optic nerve clear and distinct in outline. 
Blood vessels of normal caliber. No retinitis. 0. S., same as 
0. D. Slight paresis of internal rectus muscles. 

March 4. — After the operation the headache disappeared and 
th-e vomiting ceased. A swelling about the same of a half of a 
small orange, soft and fluctuating, appeared at the seat of the 
opening in the skull. The gait has become much more ataxic, 
the arms, especially the right arm, are also ataxic, so much so 
that he feeds himself with difficulty. Babinski's "adiadocjKji- 
nesia" is marked in the right arm. Speech is very thick and 
indistinct. Diplopia is marked and paresis of right third, sixth, 
seventh, fifth, ninth, tenth and eleventh nerves has developed. 



Also some paresis of eighth nerve on the right side. Within 
the past few weeks the man has had some nausea in the 
morning and headache has returned, but not nearly so severe 
as before the operation. Eye sight is excellent for distance. 

The qucBtion has been put to me several times whether 
palliative operation might be of benefit when the patient 
with signs of brain tumor has suddenly fallen into coma. 
Eisien Euseell, as already stated, is in favor of trephin- 
ing when respiration has ceased but the heart continues 
to beat, even though the chances of saving life may be 
remote. 

Very frequently, in my experience, sudden death has 
terminated the symptoms of brain tumor, especially 



when the tumor is in the posterior cranial fossa. The 
patient may be no worse than he has been for months, 
and suddenly he becomes cyanosed, unconscious, possi- 
bly has convulsive movements and respiration ceases, 
but the heart continues to beat. It has seemed extremely 
doubtful to me whether decompression would be advis- 
able under such circumstances. Death is almost cer- 
tain, and the physician who performs or recommends a 
palliative operation when the patient is at the point of 
death is likely to be regarded by the relatives as having 
has'teued the fatal termination. Such operation, done at 
a more suitable time, I believe mav materially lessen the 
danger of these sudden and usually fatal attacks. 
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A patient with brain tumor, who had also been under 
the care of several of my colleagues, recently died in 
my service at the Philadelphia General Hospital. A very 
large tumor was found in the posterior cranial fossa. 
The occipital lobes had been pushed apart and the cere- 
bellum had been displaced almost to a right angle with 
the brain stem. Undoubtedly decompression in the pos- 
terior cranial fossa, by allowing space for the develop- 
ment of this tumor, would have removed much discom- 
fort (Figs. 1 and 2). A case of sudden death, in whicli 
the question of palliative ojieration in the period of coma 
was considered, is the following: 



Case 6 — Biatory — 4 man aged 28 year* was referred to 
the Lnneraitv Hospital bv Dr J tt MiConnell Jan ID 1908. 
He had been coinplaminK of headache during a \ea.r of lertipo 
during two months and of vomiting during one month He 
was a brakeman and had been injured frequenth A vear 
before admission he had had attaek.^ of Fipaimodi movement 
in the left aide of his bod> In August 10U7 he hod a sudden 
attack of twitching of the left side of the body preceded by 
slight dizzineis He fi.il and (irobabh ivas unconscious He 
had had syphilis 

Examination — On adniMsion his gait nai unsteady and 
the staggering was increased by closing the eves The right 
pupil was larger than the left and both irides reacted to light 
and in accommodation The extraocular musiJe'i uere normnl. 
The right nasotabnl fnll vai not so deep as the left '-jme 
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ataxia was seen in the finger to nose test, especially on the 
right side. The right lower limb was stronger than the left. 
The right patellar reflex was exaggerated, the left slightly so. 
Ankle clonus was obtained on the right side, but not on the 
left side. A note made on February 1 is as follows: He has 
been complaining of severe headache, the face becomes flushed 
and the pupils dilated. He moans and cries and begs to be put 
out of his misery, but appears fairly comfortable most of the 
time. 

I saw the patient February. 4 about noon. He was suffering 
intensely from headache, threw himself about in the bed in an 
agony of pain, and caught hold of the resident when he came 
near him, begging to be killed and put out of his misery. He 
was quieted by a hypodermic injection. His suffering was so 
great that no examination could be made, and, knowing very 
little of his history, I did not feel justified in requesting an 
immediate palliative operation. About 3 o'clock in the same 
afternoon he was found on the floor unconscious, with very 
difficult breathing.- He soon became cyanosed and respiration 
ceased. The heart action became slow and irregular. Artifi- 
cial respiration was kept up until about 8:30 p. m., when 
death occurred. No necropsy was permitted. 

I debated whether it would be advisable to have a 
palliative operation during the collapse, but it did not 
seem desirable. The chance of benefiting him thereby 
was very questionable. A similar case of brain tumor 
of one cerebral hemisphere under the care of Dr. Joseph 
Sailer was in the University Hospital about a year ago. 
Cessation of respiration occurred suddenly and artificial 
respiration was employed for several hours. A decom- 
pressive operation was performed by Dr. Edward Mar- 
tin during the period of collapse without any benefit or 
any delay to the fatal termination. 

Whether pain in itself can cause death or not I think 
is open to question, and it may be that the intense intra- 
cranial pressure with irritation may be the cause of the 
pain as well as of the sudden death, possibly by paralysis 
of the important centers of the medulla oblongata. 
Byrom Bramwell, however, believes that pain alone 
may kill. Where sudden headache is intense, as de* 
scribed in Case 6, and symptoms of increased intra- 
cranial pressure are present, it has seemed to me dan- 
gerous to delay decompression, and I regret that in this 
case it was not done, even though the clinical history 
was imperfectly known to me. This agonizing headache 
is sometimes too serious to permit any delay in giving 
relief by opening the skull. 
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About four weeks after the experience above related I 
was asked to see a case in consultation with Dr. Ernest 
LaPlace, in which symptoms of a focal cerebral lesion 
were said to have developed gradually within twenty- 
four hours. The patient, during my examination, had 
intense headache, and, fearing a fatal termination, I 
recommended immediate decompression. Trephining 
with slitting the dura was done and about two ounces 
of clear fluid escaped, with great temporary relief of the 
suffering within twelve hours. The opening probably 
was not sufficiently large. 

Decompressive operation is not always beneficial, even 
when the patient is not in coma, and death may occur 
within twenty-four hours after a palliative operation, as 
illustrated by the following case : 

Case 7. — History. — A. K., male, aged 25 years, was admitted 
to the University Hospital, March 4, 1907, complaining of blind- 
ness, intense headache and vomiting. His mentality was much 
impaired. He stated that during the winter of 1906-7 he 
began to have weakness and soreness about the articulation 
of his jaw. The soreness afterward spread upward in his 
head. About two months before admission, he became blind 
in the right eye, and two weeks later he became blind in the 
left eye. He vomited frequently. He was unable to walk 
without support, and could not stand with the feet together, 
but could stand if they were separated. The head was thrown 
far backward, and any attempt to move it forward caused 
much pain. The left pupil was considerably larger than the 
right, and neither iris reacted to light. Corneal and conjunc- 
tival sensation and the lachrymal reflex on the right side were 
lost, as well as the sensation of the mucous membrane on the 
right side of the nose. The sensations of touch and pain were 
completely lost in the entire distribution of the right fifth 
nerve, provided no pressure was made. The mouth deviated 
to the right, when opened. - The patellar reflexes were lost. 
Babinski's sign was present on the left side. 

Dr. de Schweinitz reported: Palpebral fissure about equal 
in width. I^eft eye slightly divergent. Left external rectus 
movement preserved. Movements of internal superior and in- 
ferior recti are markedlv limited. No wheel movement ob- 
tained. Rig;ht eye: Loss of movement of external rectus 
and marked limitation of movements of superior and inferior 
recti, with almost lost internal rectus movement. There is 
extensive double optic neuritis with large retinal hemorrhages 
on the right side. 

The case was believed to be one of tumor or syphilis of the 
base of the brain involving the right Gasserian ganglion. 
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Treatment. — A decompression operation was done by Dr. 
Frazier on each side of the head on April 11, 1907, just above 
the ear. The brain bulged much on the right side. The patient 
died the following day. An endothelioma was found at the 
necropsy, implicating the right Gasserian ganglion. Decom- 
pression in this case did not prolong life, and it may be, 
hastened the fatal termination. 

In the following cases decompression was of benefit: 

Case 8. — History. — Ida K., a woman, aged about 21, con- 
sulted me Nov. 3, 1906. She complained of failure of vision 
during two months. She had aborted four months previously, 
and headache began about eight days after abortion. It was 
sometimes frontal, sometimes occipital, and frequent. She 
had not had nausea, vomiting or convulsions. Menses returned 
after the abortion and had been regular. 

Examination. — ^The lower part of the right side of the face 
was weak in showing the teeth; the upper part of the face 
was not affected. She could not draw up the right side of the 
mouth separately. The tongue deviated slightly to the right. 
The grasp of the right hand was weaker than that of the left. 
The right lower limb seemed a little weaker than the left in 
resisting passive movements. The patellar reflex seemed to be 
exaggerated on the right side. The patient later came under 
the care of Dr. Mills. 

An examination of the eyes by Dr. de Schweinitz, Nov. 27, 
1906, revealed double choked disc, no external muscle palsy, 
and very contracted fields. 

Treatment. — Dr. Frazier performed a palliative operation 
Nov. 28, 1906. An osteoplastic flap was made extending one 
inch behind and three inches in front of the Rolandic fissure. 
When the dura was exposed, it was found exceedingly* tense, 
and when it was cut, the brain bulged greatly. The veins of 
the pia were markedly distended. After making a transverse 
slit in the dura under the middle of the flap, the dura was 
closed with interrupted silk sutures. A portion of the 
temporal bone below the flap was then rongeured away for de- 
compression. The skin was closed with interrupted sutures. 
Hernia cerebri was observed December 6. 

The report of Dr. de Schweinitz, December 9, is as follows: 
Right Eye — Optic neuritis apparently subsiding, + 5 D. (com- 
pared with + 7 D. before operation ) . Both sets of vessels 
very small. In both maculae there is some chorioidal disturb- 
ance. Left Eye — Optic neuritis + 5 D. Vision (uncorrected), 
each eye 4/9. 

On December 11, the note was made that the patient did not 
have headache as before the operation and did not vomit. The 
patient was dismissed from the University Hospital and was 
admitted to the Philadelphia General Hospital, service of Dr. 
Mills, Oct. 17, 1907. An examination was made by Dr. Shum- 
way October 22. Pupils respond very sluggishly, are well 
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dilated. Both nerves show advaDoed optic atrophy followiag 
choked disc. The nerve heads are still swollen to a level of 
6 diopters (2 mm.) above the retiDal level. The macular 
regions show no changes. The hernia had increased cousid- 

Death occurred Dec. 7, 1907. A large glioma was found in 
the left temporal lobe, growing over the left cerebral peduncle 
(Fig. 3). 

The improvement in the condition seems to have been of a 
duration of months, but aa she was not constantly under ob- 
servation the exact time is uncertain. 



Fig. 3. — A large glioma occupied the greater part of tbe lett 
temporal lobe sod grew as a wedge-shaped process over the left 
cerebral peduncle (Indicated by tbe line). The left temporal lobe 
was much ealarged. 

Case 0. — Biatory,—A. B., 42 years of age, consulted me 
June 28, 1B06. He had an enlargement of the skull on the left 
side above and in front of the ear. He complained of weakness 
on the right aide of the body, alight ataxia, some motor 
aphasia, left-sided headache, some difficulty in reading, ami 
failure of memory. 
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Examination. — ^Dr. de Schweinitz found no evidence of optic 
neuritis, but there was slight over-fulness of the retinal 
vessels. 

Treatment. — ^Decompression without opening the dura was 
performed, July 7, 1906. Almost complete disappearance of 
symptoms followed for about two months, and possibly the 
improvement would have lasted longer if the dura had been 
opened. A later operation revealed an endothelioma, which 
was removed. A full report of this case has been published." 

The following case was in the service of Dr. Morris 
J. Lewis. The operation was not palliative, but was 
removal of a tumor. It is included because it shows 
remarkable improvement in the ocular conditions after 
the operation. 

Case 10.— Histdry.—K. H., aged 33, a patient at the Ortho- 
pedic Hospital. July 10, 1907, complained of convulsions for 
past three years. Screams, falls to floor unconscious, bites the 
tongue. Attack begins in the left arm. She has had about 
forty attacks in the past ten years and they are becoming 
more frequent and severe. The eyes were found normal, ex- 
cept for the error of refraction, -f- 1.5 D. at this visit. 

Examination. — Sept. 30, 1907. — Seen by Dr. S. D. Risley at 
his office; no fundus changes. 

October 9. — Seen by Dr. Langdon, and beginning optic 
neuritis is discovered; discs swollen, 2 D. above fundus level; 
margins blurred; veins full; no hemorrhages. Fields and 
vision normal. Brain tumor suspected. 

October 19. — Admitted to house. Attacks continuing; vision, 
fields, muscles and pupils normal; discs swollen; 0. D., 3 D. • 
above fundus; 0. S., 2.5 D. above fundus. Veins more full 
and tortuous; numerous transudations of serum, from veins; 
no hemorrhages. 

October 25. — No increase in swelling of discs, numerous 
hemorrhages in 0. D. ; none in 0. S. 

November 4. — Discs swollen, 4.5 D. Several large hemor- 
rhages in O. D. Transudations on 0. S. Vision full. 

November 15. — ^Dr. Taylor operated, removing a large tumor 
(glioma) from upper posterior border of the fissure of Ro- 
lando. Patient made an uneventful recovery, with a left hemi- 
plegia. 

November 16. — Eyes deviated to right. 

November 17. — 0. D. disc, 2.5 D. above fundus, and 0. S., 
1.5 D. 

November 22.— O. D., 1.5 D.; O. S., 0.5 D. 

15. Spiller, W. G. : The Journal A. M. A, Dec. 21, 1907, P- 
2059. 
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November 24. — Seen by Dr. de Schweinitz and last measure- 
ment verified. 

December 3. — 0. D. disc 1.5 D. above fundus. O. S., no swell- 
ing, margins somewhat blurred. No hemorrhages; vision full. 

I have attempted to learn the present condition of 
the patients still alive reported in the previous paper 
by Dr. Frazier and m3"self , on whom decompression was 
performed. This and the results of experimental work 
will be reported later. 



MEMORANDA 



THE OPTIC NERVE CHANGES IN MULTIPLE 

SCLEBOSIS. 

WITH B£MARKS ON THE CAUSATION OF NON-TOXIC 
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It seems scarcely necessary to dwell on the established 
facts of the optic nerve changes in multiple sclerosis. 
These are familiar through the statistical studies of 
TJhthoff^ and those who have followed him. We know 
that ophthalmoscopic changes in the optic discs are 
found in' about half the cases of this disease, that visual 
disturbances are frequently early symptoms — sometimes 
preceding any other symptoms by months or years — ^that 
the visual disturbances are often of suddeji onset, and, 
if slight, frequently remain long unprogressive, and if 
excessive usually improve, the course of the optic n<?rve 
changes thus differing radically from the slow, steadily 
progressive atrophy of tabes. 

I shall take it for granted, also, that it is the custom 
to examine the fundus and determine the fields of vision 
in every case in which multiple sclerosis is suspected. 
Optic nerve changes, if present, will help to confirm the 
diagnosis. Thus ophthalmoscopic changes in the discs will 
exclude hysteria; and since optic nerve changes are rare 
in early paresis, if not complicated by tabes (I found 
the discs normal in seventy consecutive cases of early 
uncomplicated paresis), one can exclude this disease, 
into which many cases, diagnosed as multiple sclerosis, 
develop after they come into hospitals for the insane. 

* This paper has been accepted by the Executive Committee of 
the Section on Ophthalmology of the American Medical Association, 
to be presented before the Section at the Chicago Session, June 2-5, 
1908. Publication rights reserved by the American Medical Asso- 
ciation. 

1. Graefe-Saemlsch, xi, p. 337. 



It will be more to the purpose to base my remarks 
on a number of illustrative cases, considering them 
under several headings. 



The cause of disseminated plaques of sclerosis in the 
central nervous system is still unknown. It is agreed 
that the histologic changes consist of localized vascular 
disturbances, with exudation of round cells, and of de- 
generation of the medullary sheaths of the nerve fibers, 
while the axis cylinders and ganglion cells are long pre- 
served. Hypertrophy of the neuroglia usaally fills the 
spaces left by the disappearance of the medullary 
sheaths. 

The degenerative changes may remain limited to the 
plaque or medullary degeneration may extend upward 



Fig 1 — Optic nerves In cross aectloD wbece they emerge (roni 
(be chlaEma Wolter's medullHrf BtalD sbawa pale areas of degeu- 
eratioD, ihleSy In the central bundlea ot each nerve 

or downward. Eesforation of the degenerated medul- 
lan sheaths often takes place and the fibers then resume 
their function. 

Topical pathologic changos in the optic nerves and 
chiasma were found in the following case 

Caie 1 — \ Homan aged 2" died at the Montetiore Home of 
infection after evstitis and pTonpphntia which were manifeata 
tians of multiple selerosiE 

Historii — Seien veara before her death ahe fell and dis 
located lier right hip A year later she noticed weaknes" 
nuinbnesi; and coldness of her right leg whiih laated for two 
montli* Four months later the same avmptoms were ex 
peneneed in her left leg These deared up in two months 

Eye Symploms — About this time there was a sudden diminu 
tion ot vision and it was said that she was blind in one eve 
and cokii Hind in the other \ ision improied and she was 
comparatnciv well for a vear and a half Four veara before 
her dcatli her left leg again became weak and numb Her jjait 
was atipgering There was disturbance ot micturition There 
nere ii] lopia nsstapmus poor vision slow and monotonous 
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speech, deafness, and poor memary for recent events. Three 
years befor her death temporal pallor of the discs wna noted. 

Patiiology. — At the Pathologic Institute of the New York 
State Hospitals, serial vertical sections were made under the 
direction of Dr. Diinlap, through the optic nerves, chiasma, and 
tracts, and these were stained with Wolter's medullary stain 
and with hematoxylin-eosin. In a section through the optic 
nerves at the point of their emergence from the chiasma, there 
is seen (Fig. 1) a diffuse degeneration, particularly in the 



Pig 2 — .A peripheral sharply outlined oval solerotle plaque Id 
the cbtaama with a large Tessel la Its center (below and to the 
right) Welter a medullary Stalu The flbers which run through 
the plaque preserre thelc medullary sheaths In sections anterior to 
it but poeterlorif a certain degree of asceadlug degeneration In 

central or papillo-macular bundles of libera in each nerie 
which accounts for the temporal pallor of the opti dncs seen 
in life This degeneration con^i^ts of an ib=enpe of a certain 
number of medullary sheaths in each affected 1 undle The 
degeneration can be followed down the optic nerves toi\ard the 
eyeballs Further back m the chiasma there is a sharplr out 
lined oval plaque in which the medullary flheaths are almost 
entirelv wanting The affected area appears to be ranfled 
rather than selero'cd and there is no increase in the number 
of neuroglia nuclei and neuroglia fibers form a loo'ieh mched 
network (Fig 2) Hie degenerations in this ease are old and 
no inflammatory conditions are found -vt was to be expected 



Such beinff the fharaeteristic pathologic changes in 
the optic nerves in thia disease, it is obvious that they 
may give rise to a variety of types of visual disturbance. 

B, THE TYPES OP FIELDS OP VISION, AND THE COBKB- 

SPOXDING OPHTHALMOSCOPIC CHANGES IN 

THE OPTIC DISCS. 

The visual disturbances fall chiefly into three groups: 
(1) Concentric contraction of the field of vision; (2) 



Fig. :;. — Case ;;. concentric contraction o( the fleJd tor whU" 
acd red, with well-marked pallor of almoHt the entire dise. 

central scotoma with normal peripheral limits of th^ 
field, and (3) a combination of concentric contraction 
of the field and central scotoma. These types of fi^elds 
are associated, to a certain extent, with characteristic 
ophthalmoscopic appearances of degeneration in the 
optic discs. Discrepancies may occur, however, since id 
rare instances there may be some degree of papillitis- 
and, again, a lesion far back in the nerve may ca"^^ 
visual disturbances long before a descending degenera- 



tion leads to pallor of the disc, while conversely the clear- 
ing up of a lesion in the nerve may lead to improve- 
ment in vision while the disc, after once becoming pale. 



Normally, the temporal portion of the disc is paler 
than the nasal portion, and while in diffuse degenera- 
tions of the nerve, with concentric contraction of the 
field of vision the entire disc may become pa tho logic ally 
pale, this palbr is always more pronounced in the tem- 
poral portion of the disc. The axial or papillo-macular 



Fig. 4. — Caie 2, Diagram of tIbubI Betd, ehoirlDg concentric 

bundle of the optic nerve which is distributed to the 
region of the maeuk lutea, the center of distinct vision, 
lies in the center of the optic nerve as it emerges from 
the chiasma, but when it has descended to tho optic disc 
it occupies the inferior temporal quadrant of the diac. 
When the papillo-macular bundle alone is involved, in 
cases with pure central scotoma, the inferior temporal 
quadrant of the optic disc alone shows a pathologic 
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Concentric contraction of the field of vision is well 
shoivn in the following case : 

Case 2. — A man, nged 21, four and a balf fears ago noticfd 
vertigo and a Htuggering gait. Six months later tremor of the 
head and handa eame on, and there waa diffieultj in speaking. 
Now there is marked nystagmus and great difficulty in walk- 
ing. 

Examtnafton. — Three ye&TB ago his vision failed during a 
period of four months and has since been stationary. O. D. = 
20/50; 0. S. = 20/30. There is concentric contraction of tk 



Fig. 5. — Case 3. - A relative central scotoma lor red; with paljM 
□I the Interior temporal quadrant of the optic disc, In which Ho 
tbe papIUo-macular bundle. 

fields. On the right side, the contracted limits of the field fof 
a 1 cm. square of white on a olaek ground are shown in Fig- 
ure 3 hy the heavy unbroken line ; the contracted limits of tfte 
field for a 1 cm. red square on a gray ground are shown by 
the broken line. The red square can be seen aa far away s» 
five feet, and is seen more clearly at the point of fixation than 
to one side. The disc presents a marked pallor in its entir« 
extent, except in a narrow crescentic zone at its nasal maiy- 



The outlines of the disc are well defind. The arteries are 
small, the veins are of normal caliber (Figs. 3 and 4). 

The next case exhibits a central scotoma. 

Case 3. — A man, aged 2S, noticed fire years ago parestheaia 
of the feet, then weakness and atifTness of the legs, increasing 
for a year, when he became unable to walk. Two years ago be 
lost control of his arms. For a time there was diplopia. Now 
there is constant nystagmus and difficulty in speaking. 

Examination.- — Five years ago bis vision failed gradually for 
six months, and has since remained stationary. O. D. = 20/60; 
O. S. = 20/70. For the left eye. the limits of the fields for 



Fig. 6. — Case 3. Visual Qeld. The dotted area represents the 
relative centra] scotama for red, 

white, for a 3 mm. black dot and for red are normal, but the 
red square can not be recognized at a greater distance than 
eighteen inches, and it is seen at this distance obscurely in a 
central field 15 degrees in diameter, and more clearly on 
every dde (Figs, 5 and 6). 

There is pallor of the left optic disc limited to the inferior 
temporal quadrant. The outline of the disc is well-defined and 
the arteries and veins are o( normal caliber. 

The next case illustrates a combination of concentric 
contraction of the field and central scotoma. 
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Case 4. — A woman, aged 27, met with an accident two jeare 
and a half ago. Eight months later ahe had pains in the 
head, neck, cheat, hipa and fingers. Her feet felt numb. Kov 
there is constant nyatagmus and great difficulty in walking. 
She has never had diplopia. 

Eminination. — The vision of the left eye became affected 
Boon after the accident and wnile there have been fluctuations 
in the aight, no great change has takep place. O. D, = 20/30; 
0. S. = 20/100. The right optic disc and fields are nonnaJ. 
On the left side there is eoneentrie contraction of the field for 
white (Fig. 8). In the central portion of the field red is not 



1 ot the field for whltf 
and for red and also an absolute central scotoma lor red. SLlgHt 
signs of InSammation in the disc and e ellgbt general pallor wlCb 
more proiiouiiced pallor In the Inferior temporal quadrant. 

recognized in the area indicated in the chart by the dots. The 
disc is slightly pale in its entire extent and the inferior 
temporal quadrant is still paler. The outline of the disc is 
blurred and the veins arc dilated. 

These three hospital eases examined recently give oM 
a fair idea of the changes in the visual fields and in fn^ 
optic discs likely to be found in multiple selerows. 



In the cases described above the optic nerve changes 
clearly were due to multiple scleroeis. But when visual 
disturbances, suggestive of mujtiple sclerosis, are not ac- 
eompanied by other symptoms of the disease there may 
be much doubt as to their nature. Furthermore, visual 
disturbances may precede all other symptoms of this 
disease for years, or, possibly, since this is sometimes 



Fig. 8.— Case 4, CooMDtrlc contraction of field tor white ia 
sbown bf the beavj' UDbcoken line, and o( tbe Seld for red. bf the 
broken line. The central dotted area representa the abaolute central 
HcotomB for red. 

8 monosymptomatic disease, the optic nerve disturbances 
may be the only symptoms. 

A case of retrobulbar neuritis suggestive of multiple 
sclerosis, but unaceompauied by any other pronounced 
symptoms of the disease, is the following : 

Case 5. — A year and a half ago, I saw a man of 23, who 
said that the eight of hia left eye had become blurred nine 
months before, and that the sight of the riglit eye had become 
blurred three months later. 
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Examination. — His vision failed rapidly, at first, then re- 
mained stationary, and in the few weeks before I saw him, he 
had noticed some improvement in the vision of the eye 
first affected. • He could count fingers with^ either eye at a dis- 
tance of four feet with excentric fixation. The limits o! the 
field for white for each eye were normal. Red could be seen 
faintly in the periphery of the field of the right eye, but not at 
all in the field of the left eye. There was an absolute, circu- 
lar, central scotoma for white, about 25 degrees in diameter, 
in the field of each eye. 

The right optic disc was slightly pale in its temporal half. 
In the left eye, in which the visual disturbance was of longer 
duration, there was a slight general pallor of the entire optic 
disc, more marked in its temporal half. The outlines of the 
discs were well-defined, and the veins were slightly dilated. 
His vision was better in reduced illumination. 

Other Symptoms.— An only brother, aged 30, had never had 
any visual disturbance, hence family retrobulbar neuritis 
could be excluded. The patient was not under weight, his 
general health was good, and he complained of no nervous 
symptoms. Tobacco, alcohol, lead, diabetes, and syphilis could 
be excluded as causative factors. There were no nasal symp- 
toms. There was a slight tremor of the face and also of the 
hands, but the latter was not pronounced enough to affect his 
writing. There was at times a dlight nystagmus in extreme 
lateral directions of the gaze. The knee-jerks were active, but 
not decidedly exaggerated. 

Course of Disease. — Examinatioils by a number of physicians 
revealed no cause for the retrobulbar neuritis, and various 
forms of treatment having been of no avail, it was decided to 
abandon treatment altogether, and the patient went abroad to 
travel. A few months later, his sight improved so that he was 
able to read, and he then resumed his occupation. No other 
symptoms of multiple sclerosis have appeared up to the pres- 
ent time, nearly two and a half years since his vision became 
impaired. 

In this case the optic nerve disturbances, both in char- 
acter and in course, are characteristic of multiple sclero- 
sis, but up to this time, two and a half years after their 
onset, no corroborating symptoms have developed. Nev- 
ertheless, this case seems to me to be one of multiple 
sclerosis. 

D. THE CAUSES OF RETROBULBAR NEURITIS OTHER THAN 

MULTIPLE SCLEROSIS. 

Frank, in Oppenheim^s clinic, found that optic-nerve 
symptoms appeared before other symptoms in 15 per 
cent, of the cases of multiple sclerosis. Bruns and 
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Stolting found this to be the case in 30 per cent. Marx* 
recently sent for all the patients with retrobulbar neu- 
ritis and tobacco-alcohol amblyopia who had been seen 
in recent years in the Strasburg University eye clinic. 
Cases of toxic retrobulbar neuritis caused by tobacco, 
alcohol^ lead and the toxemias of pregnancy are diag- 
nosed easily and are placed in a category by themselves. 
Cases due to syphilis, diabetes and trauma also are diag- 
nosed readily. 

Among sixteen patients with non-toxic retrobulbar 
neuritis, whom Marx examined at an interval of from 
three months to seven years after the first observation, 
six patients were found undoubtedly to have multiple 
sclerosis, or 38 per cent. In the remaining ten cases 
he found the most important etiologic factor to be ex- 
posure to cold and wet, followed by coryza. 

What was the probable cause of the retrobulbar neu- 
ritis in these ten cases? It has long been recognized 
that since the wall of the sphenoidal sinus is, in part, 
also the wall of the optic foramen, sphenoidal suppura- 
tion may lead to blindness. In this country, more than 
twelve years ago, Dr. C. E. Holmes operated successfully 
in such a case by opening the ethmoidal and the sph/ 
noidal sinuses and restored the vision of a blind eye. 
He stated^ that sphenoidal disease might be the cause 
of many obscure cases of retrobulbar neuritis. 

Onodi,* working for ten years on the relations between 
the optic nerve and the accessory cavities of the nose, 
long ago found that frequently the posterior ethmoidal 
cells are separated from the optic nerve in the optic for- 
amen by the thinnest possible bony wall, and, further- 
more, that the distribution of the blood vessels favored 
an extension of inflammations from the mucous mem- 
brane of the ethmoidal cells to the periosteum of the 
optic foramen. Thus ethmoidal disease may give rise 
to an affection of the canalicular portion of the optic 
nerve, which manifests itself in a central scotoma or 
perhaps in complete blindness. At first there may be 
no changes in the disc, or merely inflammatory signs, 
but later pallor from degeneration of the nerve fibers 
appears. 

2. Beitr, z. Progn. d. Neur. retrobulbarls u. d. Intoxications 
amblyopia. Arch. f. Augenh., 1907, lix, 1, p. 28. 

3. Arch. Ophth., 1896. 

4. Der Sehnery und die Nebenhohlen der Nase, HSlder, Vienna 
and Leipsic. 1907. 
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Dr. W. C. Posey, two years ago, described vascular 
changes in the optic disc and surrounding retina in 
cases of ethmoiditis. And Dr. Arnold KJoapp has re- 
cently reported a case of retrobulbar neuritis with cen- 
tral scotoma in which, by removing a portion of the 
middle turbinate and draining the ethmoidal cells, the 
vision was restored to normal. He believes that the 
common cases of retrobulbar neuritis following influ- 
enza are of ethmoidal origin. An illustrative case is 
the following: 

Case 6. — ^Three months ago I saw a woman, aged 30, who, 
two years before, had noticed a sudden diminution of vision in 
the left eye, which passed off in the course of a few weeks. 
When I first saw her there had been a rather sudden complete 
loss of sight in the left 'eye two weeks before, and this eye 
had no perception of light. The pupillary reaction to light 
also was lost. Medicinal treatment had not improved her con- 
dition. The optic disc was swollen, and the retinal veins were 
dilated and tortuous. 

Examination and Treatment. — In the right eye, acuteness of 
vision and the field of vision were normal^ hence the lesion on 
the left side lay anterior to the chiasma. And since nothing 
could be discovered in the orbit to account for the complete 
blindness, a diagnosis of disturbance in the canalicular por- 
tion of the nerve was made. Examination of the nose revealed 
an abnormal middle turbinate on each side. A portion of the 
middle turbinate on the left side was removed by a rhinologist, 
so that drainage of the ethmoidal cells was established, and 
vision in the periphery of the field at once returned. The 
large central scotoma gradually became narrower, and three 
weeks after the operation vision in the left eye was 20/20, with 
a normal field. 

Course of Disease. — A few days later vision in the right eye 
sank to 20/70^ with a central scotoma and normal peripheral 
limits of the fields. The middle turbinate on this side showed 
more evidence of disease than the other had shown, and re- 
moval of a portion of it was followed by restoration of normal 
vision in the right eye. in a few days. 

As stated above, Marx reported sixteen cases of non- 
toxic retrobulbar neuritis, and six of these patients were 
found later to have multiple sclerosis. Most of the re- 
maining patients gave each a history of coryza preceding 
the diminution of vision. Is one not justified, therefore, 
in assuming that some of these ten cases of retrobulbar 
neuritis were of ethmoidal or sphenoidal origin? 

Xon-toxic retrobulbar neuritis has long been a mys- 
terious disease, but it would seem now that a little 
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more study might rob it of much of its mystery and 
teach us that although syphilis, diabetes, neoplasms, in- 
juries and the like may be causes, non-toxic retrobulbar 
optic neuritis, in the majority of cases, if it does not 
mean disease of the accessory sinuses of the nose, means 
multiple sclerosis. 

RECAPITULATION. 

Disturbances of vision are found in about half of the 
cases of multiple sclerosis. Usually the dimness of vision 
is noticed early in the course of the disease, and it may 
come on long before any other symptoms have attracted 
attention. 

More than half of the patients with multiple sclerosis 
who complain of failing sight have central scotoma in 
the field of vision, and the ophthalmologic diagnosis of 
their condition is retrobulbar neuritii?. Toxic cases of 
retrobulbar neuritis, due to poisoning with tobacco, 
alcohol, lead, and the toxins arising in pregnancy are 
readily recognized and diagnosed as toxic. The causa- 
tion of non-toxic retrobulbar neuritis, however, has often 
heen obscure. We have learned recently that many of 
these ' cases are due to sphenoidal and particularly to 
ethmoidal disease, which involves the optic nerve in the 
optic foramen. 

In my opinion, we shall soon come to the belief that 
a non-toxic retrobulbar neuritis, if not due to a sinusitis 
or directly to syphilis, diabetes, a neoplasm, or trauma 
is, as a rule, a manifestation of multiple sclerosis, al- 
though no other symptoms of the disease may be present. 
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It is not claimed that this paper will present a com- 
plete explanation of migraine; it is hoped, however, 
that it will start a suggestive line of thought bearing on 
a pathogeny which can be at the best only hypothetical. 

The form of migraine to which I shaU conJ0Lne myself 
is the every-day type, the variety which I have found 
occurring in complete form in 17 per cent, of healthy 
young adults, and in incomplete form in many more. 
It reaches its greatest intensity in early life and gen- 
erally disappears after middle life. It is often pre- 
ceded by scotomata, by temporary aphasia and numb- 
ness, loss of memory, signs of mental incapacity and 
confusion, and even possibly, as Gowers suggests, by the 
peculiar feeling that the present is a reproduction of 
the past, the feeling thus described by Coleridge: 

Oft o'er my brain does that strong fancy roll 

Which makes the present (while the flash doth last) 

Seem a mere semblance of some unknown past, 
Mixed with such feelings as perplex the soul 

Self questioned in her sleep. 

Any of these symptoms may appear without the pain 
in the head. Loss of consciousness never occurs, a fact 
which sharply distinguishes migraine from epilepsy, 
though there have been attempts to make them analo- 
gous. The frontal and temporal regions are most often 
involved, the occipital next often, the vertex practically 
n€ver alone. 

At the time of greatest intensity the pain is sometimes 
accompanied by nausea and vomiting, especially in early 

* This paper has been accepted by the Executive Committee of the 
Section on Ophthalmology of the American Medical Association, to be 
presented before the Section at the Chicago Session, June 2-5, 1908. 
Publication rights reserved by the American Medical Association. 
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life, whence the term "sick headache." The time varies 
in duration from several hours to a day or more. It 
does not often materially interfere with sleep, though 
it frequently appears on awakening in the morning. It 
does not necessarily accompany extreme use of the eyes, 
though it is apt to appear after such use, as on the 
morning following a theater party. 

The so-called ophthalmic form of migraine is so rare 
in comparison with this form, and so distinct in its 
symptoms, that it seems hardly fair to discuss both 
types together. • The suggestion of Plavec,^ that the 
ordinary form is the precursor of the ophthalmic form, 
seems to have little basis, and his proposed pathology 
(periodic swelling of the hypophysis), as concerns the 
ordinary migraine, is purely speculative. 

A case reported some years ago by Dr. Cheney and 
myself has a practical bearing on this question. A man 
of middle age had suffered many years from what was 
supposed to be the common type of migraine, though it 
was accompanied by the unusual symptom of persistent 
homonomous hemianopsia. The headaches became more 
severe, various paralyses appeared, mental deterioration 
ensued, and death followed. The autopsy revealed 
pituitary tumor. 

While this case bears favorably on Plavec^s location 
for ophthalmic migraine, it is far from aiding us in the 
pathogeny of ordinary migraine. Nor does it suggest 
that ordinary migraine was the precursor of the more 
serious trouble. The migrainous headaches in this case 
should rather be regarded as symptomatic of the local 
lesion, no more allied to or resulting from ordinary 
migraine than epileptoid seizures from cerebral tumor 
are allied to, or result from, idiopathic epilepsy, though 
they may be mistaken for it at the outset. 

Whatever theory is advanced for the pathogeny of 
ordinary migraine, the use of the eyes can hardly be left 
out.^ The arguments connecting the use of the eyes 
and migraine are easily preponderant. In the first place 

% 

1. Deutsche Ztschr. f. Nervenheilk., 1907, xxxii. 

2. This statement does not apply to the views of those who flfl<* 
in migraine the precursor of vascular disease and cerebral soften- 
ing. My conceotion of migraine is widely at variance with theories 
which include such outcome. When we weigh the isolated case* 
supporting this proposition against the hordes of cases running ^ 
innocuous course, it seems reasonable to assume that these few 
cases represent either coincidence of migraine and organic disease 
or symptomatic headaches which resemble migraine. 
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too many cases of migraine have been relieved, in part 
or entirely, by correction of refractive error, particularly 
of astigmatism, to be explained by coincidence. In the 
second place, attacks have been frequently aborted by 
the mere straightening of glasses, as I have many times 
verified in my own case. In the third place, migraine 
has lessened and disappeared in innumerable cases after 
accommodative paralysis has appeared. Finally, study 
of the blind ^shows that the greater the blindness the 
less the migraine. My own examination of a long series 
convinced me that migrainous headaches are only half 
as frequent among the blind as among individuals of 
corresponding age and under like conditions. 

It may be objected that migrainous headaches are not 
quite unknown among the blind. But it must be remem- 
bered that it is a common practice for the blind, as for 
others, to adjust their accommodation to the distance 
of their work as judged, even in the absence of sight, 
by the position of the hands. 

Assuming, then, that disturbance of the accommoda- 
tive centers plays a part in migraine, it need not be ex- 
pected that the blind shall be quite exempt. 

Another peculiarity of eyestrain which has an impor- 
tant bearing on my proposition is the almost continuous 
frown of the astigmatic. This frown involves princi- 
pally the corrugator supercilii and the anterior part 
of the occipitofrontalis, which muscles occupy the re- 
gions in which the pain most frequently appears. 

If one voluntarily contract the brows for fifteen 
minutes he will experience a disagreeable sensation which 
suggests migraine in mild form. This leads to the ques- 
tion whether we must assume the pain of migraine to be 
entirely intracranial, a doubt emphasized by tlio recent 
observations of Gushing^ showing the non-sensitiveness 
of the dura, the part to which perhaps more than any 
other the pain of migraine has been credited. It may 
assist us to recall a somewhat analogous pain which 
sometimes appears in the back of the neck and "base of 
the brain" after long-continued eyework in which the 
head is held firmly in one position. I have been not 
infrequently consulted for this pain by persons who have 
undertaken an uncommon line of work, requiring this 
posture, the commonest illustration being that of the 
person who has recently undertaken the position of 

3. The Journal A. M. A., March 14, 1908. 
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secretary. This pain so often appears after the com-- 
pletien of the day^s work, rather than during the work, 
that its source is apt to be overlooked. The pain is apt 
first to appear during the night or in the early morning, 
and is sometimes decidedly paroxysmal. The only relief 
is found in discontinuance, or lessening the constancy, 
of the work (unless, happily, the mere correction of re- 
fraction serves the turn). This form of headache is 
surely muscular rather than intracranial; its analogy 
to migraine is shown by the fact that it is sometimes 
preceded by twinkling scotoma. 

This occipital form of headache offers a fair illustra- 
tion of acute occupation neurosis. 

The proposition I have to submit is the following: 

Migraine is an occupation neurosis, and involves (1) 
the visual centers; (2) the centers of accommodation 
(centers of divergence and convergence in the frontal 
region) ; (3) the intrinsic and extrinsic muscles of the 
globe, and (4) the muscles outside the orbit which are 
called into play in the effort required for accurate 
vision, principally the corrugator supercilii and occipito- 
frontalis, but also the muscles inserted in the occipital 
region, which serve to steady the head. 

In order that we may approach the question fairly, it 
is important that we start with a clear idea of the symp- 
tomatology of occupation neurosis in general; its exact 
pathogeny is hardly susceptible of analysis. 

This is a subject not generally understood, ^^riters' 
cramp" has called attention to one symptom (cramp) 
which is really neither the most prominent nor the most 
common. Even writer's cramp has its "neuralgic'^ form, 
and in other occupation neuroses pain is not only by far 
the most prominent, but often the only symptom, the 
other symptoms, weakness, paresthesia and cramp, fol- 
lowing with varying frequency and* in varying degrees. 

An occupation neurosis is a condition resulting from 
overuse of certain parts. The most constant symptom 
is pain, generally referred to the overused muscles, but 
sometimes extending to other parts. Among the less 
constant symptoms are muscular spasm and paresthesia. 
The symptoms may be constant or paroxysmal, and are 
not always synchronous with the muscular overuse which 
causes them, but sometimes follows after an interval. 
The disturbance involves the muscles and the sensory 
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and motor cerebral centers which constitute the over- 
used mechanism. 

The following case illustrates a common form of oc- 
cupation neurosis involving the arm : 

Patient. — ^A woman, aged 30, suffered from pain in the 
thumb and first finger extending up the forearm, accompanied 
at night by a numb prickly feeling. She practiced much on 
the piano, carried a heavy music roll, and often sewed a whole 
evening without stopping. In short, there was almost constant 
use, in one form or another, of the hand. There was moderate 
tenderness of the forearm. There was no objective anesthesia 
or loss of power. The diagnosis of occupation neurosis was 
made. 

Treatment. — Xo improvement appeared from simple rest, 
but when a splint was applied and the arm placed in a sling, 
thus producing absolute rest, improvement soon appeared, and 
complete recovery followed. She can now use the hand per- 
fectly, but has learned to keep its use within reasonably 
limits. 

That the pain of occupation neurosis is not always 
limited to the muscles is shown by the following case, 
which reminds us also that the excessive use causing 
this form of neurosis need not be limited to the occupa- 
tion in the sense of vocation. 

A yoUng married woman complained of pain on the 
inner side of the left thumb. The symptom had lasted 
about five years, was increasing steadily, and at times 
the paroxysms were very severe. At first it only came on 
at night, later it appeared during the day. Sometimes 
the index finger would become inyolved, and at times 
the pain would extend up the arm. The a;-ray revealed 
nothing. Close questioning revealed no special use of 
the thumb beyond piano practice and sewing, in neither 
of which was this part of the thumb particularly . in- 
volv<ed. I felt, however, so confident of the diagnosis 
that I advised rest in splint and sling. It finally oc- 
curred to the patient that she was accustomed to read 
for hours holding the book in the left hand with pressure 
on the inner surface of the thumb, and illustrating the 
position in my office promptly produced the pain. 

The following case presents a connecting link between 
such cases and migraine : 

Patient. — ^A successful laryngologist from another state had 
worked for twenty-five years without vacation. He complained 
of paroxysms of pain in the left side of the neck and behind 
the ear, sometimes accompanied by tenderness. The pain 
would come on when his head was placed in the position of 
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operating, become rapidly unbearable if the posture was main- 
tained, and persist after its discontinuance. It would some- 
times come on at an interval after operating. Attempts to 
read sometimes produced the pain. He had astigmatism with 
correction by a competent oculist. The condition had nat- 
urally given rise to much solicitude, and obvious relief of mind 
followed the diagnosis of "occupation neurosis." The day fol- 
lowing the consultation he spent in and about Boston, and for 
thirty-six hours was entirely free from pain, an experience 
which he had not had for some time. On the second day he 
was feeling so much better that he was tempted to return to 
his work, notwithstanding my advice for a prolonged ab- 
stinence from employment. He was desirous of visiting the 
Jklassachusetts General Hospital, and I there introduced him 
to the throat department, in which he was especially inter- 
ested. Here he spent about an hour, watching operations, and 
examining throats. On sitting down to lunch afterward a 
violent paroxysm of pain appeared and lasted for some time. 
It recurred during the evening on taking up a paper and put- 
ting his head in the position of reading. The evening attack 
lasted several hours, during which the pain was intense and 
accompanied by tenderness. The only recourse in this case 
was absolute cessation from work for many months. He is 
therefore now taking an extended vacation and reports con- 
tinued improvement. 

This case, like many others which have come under 
my observation, shows that the pain of occupation 
neurosis may follow the occupation after an interval, 
just as that of "theater migraine" may first appear on 
awakening the morning after attending the theater. 

The paroxysmal pain illustrated by such cases of occu- 
pation neurosis strongly suggests that of migraine. Nor 
are the minor symptoms of occupation neurosis want- 
ing in migraine. The analogue of the paresthesia is the 
scotoma, which represents similarly, disturbance of 
sensory center^. Analogous to the cramp is the ciliary 
spasm, to say nothing of the facial spasm which some- 
times appears in the lids and spreads to other parts, rep- 
resenting perhaps an effort on the part of the overworked 
centers to close the eye and relieve the tension. I have 
seen the most long-standing and obstinate cases of this 
spasm relieved by the correction of refractive error. 

The suggestion that migraine is an occupation neu- 
rosis does no violence to the opinion of those who regard 
all migraine as the result of refractive error, and at the 
same time may prove more acceptable than the reflex 
theory to those who insist on the hereditary and con- 
stitutional bass of migraine. One need only be reminded 
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that all occupation neuroses are more prevalent among 
the neurotic and the sensitively organized, in whose 
families appear the varied signs of feeble resistance. 
It is surely among this class that we look for migraine 
— ^but we have not explained migraine by simply conced- 
ing its hereditary tendency. 

Furthermore, the theory of occupation neurosis would 
account for cases of migraine in which the patients 
have slight error of refraction, but marked psychopathic 
heredity, and at the same time explain its prevalence 
among those who have marked error of refraction, since 
the eyes are here used with an overwhelming handicap, 
the relief of which may well cause the disappearance of 
the neurosis. 

According to the occupation neurosis theory migraine 
may even appear without error of refraction, in other 
words it may result from over-use of the eyes, or, in 
cases of extreme susceptibility, from mo<lerate use of the 
eyes, just as writer's cramp may be produced, doubtless, 
in the absence of a faulty method of writing. The fact 
is recognized, however, that a faulty method favors 
writer's cramp, and, similarly, error of refraction is 
doubtless more potent than any other one factor in 
the production of migraine. 

It is no objection to this theory that some individuals 
use the eyes continuously without migraine, while others 
acquire this trouble with comparatively little use of the 
eyes. The same is true of all occupation neuroses. One 
individual can practice with immunity on a musical 
instrument from early morning till late at night; in 
another individual symptoms of occupation neurosis 
appear with a few hours' exercise. 

It may be objected that no account is taken of the 
vasomotor phenomena of migraine, a factor on which 
Eulenberg long ago based his entire theor}^ of the path- 
ology of the condition. But the vasomotor changes, in 
my view, at least, are so far from constant that they are 
not to be taken into consideration in the search for 
causal factors, but are rather to be reckoned, when pres- 
ent, as among the comparatively unimportant accom- 
paniments. This is the view long held by Gower?. 

The vasomotor symptoms are not only secondary 
rather than primary, but, in fact, they are not always 
present. All suppositions based on dilatation or con- 
traction of blood vessels as a primar}' cause of migraine 
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lead to theoretical considerations which obscure rather 
than clarify our ideas of migraine. And, further, all 
such theories are based on a fallacy, namely, that con- 
traction and dilatation of blood vessels necessarily cause 
pain. To confute this proposition we need only remind 
ourselves of the extreme dilatation of blood vessels in the 
blush of shame or the turgidity of anger, on the one 
hand, and on the other hand, with the pallor of fear and 
faintness. Even the extreme degree of vascular spasm 
which results from cold produces numbness rather than 
pain. It is true that after exposure to cold with result- 
ing vascular spasm, if warmth is too quickly applied, a 
vascular dilatation follows which is accompanied by ex- 
treme pain, but when we consider the extreme degree of 
vascular dilatation that produces no pain, it is question- 
able whether the pain is to be attributed simply to dila- 
tation. 

The vomiting is diflBcult of explanation by the theory 
offered, but it is not less diflBcult by any other theory. 
In point of fact, this symptom is probably not one of 
the essential features but rather an indirect result ap- 
pearing generally only in the young and at the height 
of the paroxysm, representing rather a protective effort 
on the part of Nature, through producing general and 
special relaxation, just as fainting may appear at the 
height of pain, resulting from whatever cause. The 
fact that relief does often follow the vomiting fortifies 
this supposition. 

CONCLUSION. 

Migraine is an occupation neurosis resulting, in in- 
dividuals of neurotic inheritance, from overuse, or use 
under the handicap of refractive error, of the parts 
concerned in vision. 

It involves, like other occupation neuroses, disturb- 
ance of (1) sensory cerebral centers (those of vision in 
the occipital region) ; (2) motor cerebral centers (cen- 
ters of divergence and convergence in the frontal lobe) ; 
and, (3) certain muscles (particularly the intrinsic and 
extrinsic muscles of the globe, the corrugator supercilii 
and the occipitofrontalis, and also the muscles which 
steady the head). 

The pain of migraine is not necessarily intracranial, 
but is localized, in part at least, in the region of the 
muscles concerned, directly or indirectly, in vision. 
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I am aware that my contribution to the subject of 
optic nerve atrophy can have but a limited application, 
and whatever practicability it possesses is clinical and 
therapeutic only. While the subject is fairly well un- 
derstood, our faiowledge pertains more to etiology and 
pathology than to therapeutics. Almost without excep- 
tion inflammation and atrophy are secondary to some 
other affection, which, either directly by pressure or 
extension of disease from neighboring parts, or indi- 
rectly, following general .disturbances of the nervous 
system, toxemia, alterations in the constituents of the 
blood or other remote causes impedes circulation and 
prevents nutrition to the nerve. Rarely does the in- 
flammation arise in, and confine itself to, the optic nerve 
and its intraocular expansion. The treatment of the 
optic nerve affections, therefore, is the treatment of the 
underlying disease. Speaking generally, the ophthal- 
moscopic findings decide whether the atrophy is a sequel 
to inflammation, hence more or less acute, or whether 
it has followed connective tissue increase and destruc- 
tion of the nerve fiber — the old-fashioned "ascending 
and descending'^ atrophy. My purpose in tins paper is 
to confine myself exclusively to atrophy of the optic 
nerve as a disease in itself and not apparently associated 
with and dependent on other affections of the nen^ous 

system or of other organs of the body. 

^ 

♦ This paper has been accepted by the Executive Committee of the 
Section on Ophthalmology of the American Medical Association, to be 
presented before the Section at the Chicago Session, Jane 2-5, 1908. 
Publication rights reserved by the American Medical Association. 
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AXATOMIC RELATIONS. 



The optic nerve may be divided arbitrarily for the 
purpose of clinical study into two sections : that between 
the chiasm and the optic foramen and that between the 
optic forajnen ajod the eyeball. The former measures 
in the adult of average size from 7 to 11 mm. (^4: iii. 
to 7/16 in.), and the latter from 23 to 30 mm. (% in. 
to IVi in.), the entire nerve, from chiasm to globe av- 
eraging 35 mm. (1% in.) in length. The intracranial 
portion of the nerve lies in the optic canal in the body 
of the sphenoid bone, and is said to be enveloped only 
by the pial sheath, since the other two sheaths after 
passing through, the optic foramen become united with 
the two outer membranes of the brain. The optic canal 
contains only one other structure, the ophthalmic ar- 
iery. given off from the internal carotid in close juxtapo- 
sition. Between the chiasm and optic foramen the optic 
nerve runs under the medial root of the olfactory nerve 
and is separated from it by the anterior cerebral arterv. 
On the medial side it borders on the division between 
the hemispheres and on the lateral side it lies near the 
anterior perforated space. 

It is important to remember, as a factor of no in- 
considerable interest in the clinical study of optic 
atrophy, that no other cranial nerve lies in close 
enough proximity to become implicated by paralysis or 
inflammation by a morbid process that is confined to 
the optic nerve or its sheath, the third, fourth, the 
ophthalmic division of the fifth and the sixth nerves 
entering the orbit through the sphenoidal fissure. Its 
relation, however, to the sphenoidal sinuses and to th^ 
posterior ethmoidal sinuses is significant and throws 
light on the etiology of optic nerve affections. -Professor 
Onodi, in his recent monograph (1907) on this subject, 
presents a series of photographs from original dissec- 
tions which thoroughly explains this relation. He shows 
clearly how disease of the sinuses, directly by necrosis 
of the bony walls and extension of the disease through 
the openings thus made and involvement of the sheath of 
the nerve and indirectly by pressure from collections of 
pus or from a growth within the cavities, may affect the 
optic nerve. The walls of the sinuses are in some indi- 
viduals exceedingly thin and yield readily to the tension 
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of the contained material. The right sphenoidal sinus 
seems to be more often the cause of compression of the 
nerve and chiasm because of its slightly more intimate 
relation with them. 

RELATIOX OF ACCESSORY SINUS DISEASE. 

From this brief resume of the anatomic relations of 
the intracranial portion of the optic nerve, it may be 
inferred that disease of the sphenoid and ethmoid sinuses 
may be ranked among the prominent causes of inflam- 
mation and atrophy. Sufficient stress, I believe, has not 
been laid either on the frequency or importance of this 
cause. Posey,^ Arnold Knapp^ and others have re- 
cently drawn attention to this causative connection and 
have insisted on the existence of accessory sinus disease 
despite the negative reports of laryngologists to whom 
their cases were referred for examination. It is doubt- 
less impossible in the early stages of sinus disease for 
even the most expert examiners to detect its presence, but 
in the later stages the electric transilluminator is of great 
service. I wish here to repeat Posey's admonition that 
the ophthalmologist shall not be contented with the find- 
ings of one examination in cases which point to sinus 
disease as the cause of the optic nerve affection. In this 
connection Chance's case is of interest. He reports a 
case of presumed exostosis of the orbit which proved to 
be a bulging outward of the outer walls of the ethmoid 
cells due to an enormous collection of pus contained in 
the ethmoid and sphenoid sinuses and extending as far 
forward as the frontal sinus. There were no obstructions 
in the nasal or faucial passages, no discharge and no in- ^ 
dication whatever that the sinuses were diseased. The 
optic discs were pale and the retinal veins were en- 
gorged. 

As Bartels^ has shown in his study of the pathology 
of blindness in orbital abscess, the optic nerve in puru- 
lent disease of the accessory sinuses may be affected by 
pressure, by extension of inflammation and by necrosis 
of the sheath and the fiber following impaired nutrition 
due to thrombosis of the small arteries and veins. First, 
then, in seeking for a cause the accessory sinuses should 
be examined thoroughly and repeatedly. 

1. The Journal A. M. A., Feb. 23, 1907, 676. 

2. Arch. Ophth., .lanuary, 1908. 
:^. Arch. Ophth., January, 1908. 
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RELATION OF TERTIARY SVPHILIB. ' 

Excluding local causes/ no other etiologic factor can 
be compared in frequency with tertiary syphilis of the 
structures surrounding the intracranial portion of the 
optic nerve. The lesipns maj involve the. dura mater, 
the pia mater, the bones at the tase of the skull, the 
blood vessels and the nerves themselves, and consist of 
chronic inflammation with exudation, gummatous infil- 
tration, gumma and disease of the vessels. Uhthofif* be- 
lieves that in most instances of intracranial optic neu- 
ritis the nerve was affected secondary to surrounding 
syphilitic lesions. "In Uhthoff's own observations (17 
cases), as well as in 150 autopsies of cerebral syphilis re- 
ported by others and reviewed bv him, the lesions of the 
optic nerve were but part of the lesions found at the base 
of the brain.^^ 

Gradle,*^ from whose paper I extract the above quota- 
tion, has reported 4 cases, and all of them are believed by 
him to be syphilitic. In my own 2 cases, to which I 
shall refer briefly later, one was due to acute disease of 
the accessory sinuses and the other to syphilis. In view 
of the prevalence of syphilis in the- etiology, I think it 
would be proper to presume syphilis to be responsible, 
although there may be no tangible evidence of that dis- 
ease. To depend on the patient's testimony or on the 
presence of other lesions pointing to syphilis, would be 
misleading. It must be remembered that intracranial 
optic neuritis belongs to the very latest manifestations' 
and the patients may have been in ignorance of their 
earlier infection or purposely withhold a knowledge of it 
from the examiner. 

According to Gradle, the symptoms are sufficiently' 
marked to make the diagnosis reasonably certain.' "Sud- 
den diminution of sight without central scotoma and 
with nearly normal field, tendency toward recovery, but 
possibly ending in incomplete atrophy with absence of 
all other symptoms except initial headache, is the clin- 
ical picture of intracranial optic neuritis." He says the 
transient failure of sight in 3 of his cases can best be 
explained by the assumption of diffuse optic neuritis in- 
volving only the intracranial portion of the optic nerve 
and the clinical characteristics of this assumed lesion 



4. von rjraefe's Arch. f. Ophth., xxxlx. 1. 
r». Aich. Ophth.. March, 15K)7. 
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are consistent with our knowledge of the topography of 
the fibers in the intracranial trunk. 
. When, however, the cause is not syphilis, but disease 
pf the accessory sinuses, the symptoms may vary from 
those described by Qradle, In Arnold Knapp's case the 
sight of the right eye had become suddenly aflEected. 
V. = 2Q/70 ; field : periphery normal^ central relative 
scotoma of 5 degrees ; left eye was normal. After reliev- 
ing the posterior ethmoid cells of a largci amount of pus, 
vision gradually returned and iji eeveix weeks was nor- 
mal. "A central scotoma always seems to be present if 
the case i& examined early enough and the optic nerve 
lesion falls into the group of retrobulbar neuritis." 

- Case 1. — Hisiary, — X., a lad of 17, suddenly became par- 
tially blind^ after ezposurew He had been driving all day in 
stormy weather and had become thoroughly chilled. After 
eating a hearty supper h^ lay down on the kitchen floor near 
a hot stove and slept all night. In the morning vision was 
rSluced in each eye to the perception of large objects. 

Examination.— The retinal arteries were greatly reduced in 
size and the papillae pale. The veins were of normal caliber. 
He had a large central negative scotoma reducing the seeing 
field to a small area at the periphery. The cause was laid to 
intracfranial optic neuritis from disease of the sphenoidal sinus, 
and this opinion was later verified. 

Subsequent History. — ^Treatment was of no avail. The optic 
nerves became atrophic and a large patch of retinochorioidal 
atrophy developed corresponding to the scotoma, due probably, 
as Birch-Hirschfeld* has pointed out, to toxic action on the 
optic nerve fibers. 

The ophthalmoscopic appearances of the disc vary 
from the signs of acute neuritis and retinal edema 
in the acute cases, to a fine almost imperceptible deeply 
seated paleness, and this variation seems to be independ- 
oijt of the cause. In Cradle's first case the discs were 
normal ; in the second, the same, in the third, the same 
^t first, b\it two years later "an unquestionable though 
,..y^y sli«:ht. atrophy of the left optic nerve while the 
-right papilla was suspiciously pale ;" the fourth was 
healthy. In Knapp'scase there was "pronoii need nen- 
roretinitiSi with a radiating figure of white lines and 
dots about the macula.^^ 

■ In'my first'case the atrophy was "well marked, and in 
the second ttere was d|5parently good retiftal and rterve 

■circulation, but reallv a slight but positive loss of vas- 

< % ■■ ■ •' - '_ ' • . • . 

6: von 'Qfaeft'9- Arch. f. Ophth., Ixv, 3r. ' ■ 
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cularity in the nerve head. It seems that the diagnosis 
of affections of the intracranial portion of the optic 
nerve can not positively be determined by the ophthal- 
moscope, because its signs do not materially differ from 
those of atrophy from affections of other parts of the 
nerve. Yet a "suspicious paleness/^ remaining un- 
changed through months and attended with compara- 
tively great loss of vision, points to the situation of the 
lesion in the intracranial portion. The pupillary symp- 
toms are not significant. The size of the pupils and any 
difference between them may be accounted for, in uncom- 
plicated cases, by the loss of vision and the difference 
in vision between the two eyes. Moreover, dilated or 
unequal pupils may be misleading because they may in- 
dicate a lesion farther back in the brain than the chiasm 
or an extensive disturbance of the nervous svstem. Pu- 
pillary inequalities are present in many different affec- 
tions, both functional and organic, and are more sig- 
nificant of the gravity of the disease than of the locality 
of the lesion. 

The same statement may be made concerning ocular 
muscle paralysis. Its presence indicates simply that 
the lesion is not limited strictly to the intracranial por- 
tion of the nerve, but has originated either some dis- 
tance away or has extended from the canalis opticus back- 
ward from the chiasm, involving the fifth, fourth, third 
and sixth nerves, respectively, or forward into the 
sphenoidal fissure. Its absence would point to the limi- 
tation of the lesion between the anterior border of the 
chiasm and the foramen opticum. Headache is a com- 
mon symptom. It is violent and almost continuous in 
sinus disease and paroxysmal in syphilis. It is not char- 
acteristic and does not differ essentially from the head- 
ache of refractive errors and many other cerebral and 
general affections.. 

Case 2. — History. — Mrs. J., aged 35, was infected by her 
husband with syphilis eight years ago. She received the usual 
treatment at the hands of an able and careful physician under 
whose care she remained for a number of years. 

She considered herself well and for four years appeared to 
be so excepting for an occasional breakdown due to a valvular 
heart lesion. In the spring of 1906 she consulted me on ac- 
count of headache and failing vision of the right eye. 

Examiruition.—R. V. = 20/50, L. V. = 20/30. Low hyper- 
opia. Both optic discs were slightly pale with little noticeable 
difference l)etween them, although the right was possibly a 
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trifle paler, no limitation of either field for white, but concen- 
tric contraction for all colors. Urinary analysis showed a 
trace of albumin, no sugar, no casts. 

Treatment, — She was given inunctions of mercury, large 
doses of potassium iodid, hot baths and sweats, repeated every 
few weeks. In six months V. had fallen to R. 20/70, L. 20/50 ; 
the optic discs were unchanged in color, but the vessels of the 
retina showed signs of a mild degree of pressure, presumably 
exerted on the nerve. The veins were dilated and slightly 
tortuous, the arteries narrowed. The paleness of the discs was 
peculiar. At first glance the papillfe seemed to be entirely 
normal and of healthy color, but thorough inspection showed a 
deep-seated loss of color. At this time the right eye began to 
diverge, from paresis of the third nerve, fusion of the images 
requiring a prism of 40 degrees. Central vision was the same^ 
but the fields were limited for white as well as for colors. 
Vision slowly declined in the right until the spring of 1907, 
when it equaled only 20/250. In June she stated she had at- 
tacks of severe pain, lasting from 12 to 18 hours starting in 
both eyes and passing back to the occiput and cervical regions. 
V. R. = 5/200, L. = 20/50. January, 1908, she reported 
three attacks of pain in right temple with swelling of the soft 
tissues, attended with transient diminution of vision. At this 
time there was in the right eye a small central scotoma for 
red and green. Under treatment vision and fields were im- 
proved (R. = 20/100), the scotoma disappeared, but the 
diplopia remained unchanged. The pupils were equal and re- 
sponsive throughout, and the patient never seriously suffered in 
her general health. During the two years of observation of this 
patient the ophthalmoscopic findings remained without appre- 
ciable variation. Even when the vision had sunk to 5/200 and 
the field for white was limited to a circle of 15 degrees around 
the fixation point, the deep-lying paleness of the disc had not 
increased, and again when vision recovered to 20/200 the color 
was unchanged. 

T believe the process in this patient to be a neuritis 
of varying intensity affecting the intracranial portion 
of the optic nerve, syphilitic in origin, basing the opin- 
ion on the absence of pupillary phenomena and of symp- 
toms of general disturbance of the nervous system, the 
])eciiliar deep-seated paleness of the papillae, the concen- 
tric limitation of the fields, the temporary scotoma and 
the unprogressiveness of the affection. 
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The subject for consideration is the differential diag- 
nosis of pathologic conditions of the optic nerve be- 
tween chiasm and retina. 

Pathologic investigation has differentiated various 
forms of inflammatory affection, of traumatic injury, 
of vascular disease, of hemorrhages and neoplasms 
within and around the nerve and different kinds of 
atrophy of the nerve fibers either primary or consequent 
on the previously mentioned affections. Clinical ob- 
servation has shown- that these conditions differ in the 
appearance of the nerve head and in their effect on 
central and peripheral vision, and that variations are 
not only found between different affections, but even 
between different cases of the same or similar affections 
ax3cording to location and extent of lesion. The differ- 
ential diagnosis, therefore, depends in one case on the 
ophthalmoscopic picture, in another on characteristic 
changes in the field of vision; but in most cases we 
must rely for differential diagnosis on careful study of 
both the appearance of the nerve head and the. function 
of the nerve as tested for acuity of central, peripheral 
and color vision, on their changes during the prog- 
ress of the disease; and the facts thus elicited must be 
considered in connection with the previous history and 
habits of the patient and with such other ocular, consti- 
tutional, organic and especially nervous diseases as may 
be discovered. 



* This paper has been accepted by the Executive Committee of the 
Section on Ophthalmology of the American Medical Association, to be 
presented before the Section at the Chicago Session, June 2-5, 1908. 
Publication rights reserved by the American Medical Association. 
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For the purpoee of our inquiry we shall divide the 
subject into: 

(A) Those cases in which there is ophthalmoscopic evidence 

of inflaimiiAtioii in the optic disc. 

( B ) Those cases in which the nerve head presents the picture 

of atrophy. 

(C) Those cases in which the disc is normal or approx- 

imately normal in appearance. 

A. AFFECTIONS IN WHICH THERE IS OPHTHALMOSCOPIC 
EVIDENCE OF INFLAMMATION IN THE OPTIC DISC. 

The recognition of inflammation of the optic disc is 
sometimes rendered difficult by the great variations 
which normal optic discs present, and particularly by 
the markedly hyperemic condition which has l^een de- 
scribed as pseudo-neuritis. In these casesi there may be 
marked tortuosity of the vessels, but the nerve remains 
transparent, the vessel walls are normal, there is never 
great swelling, and we usually find marked errors of 
refraction, commonly hypermetropic. Continued ob- 
servation may be necessary for definite diagnosis. 

The presence of fine, congenital patches of connective 
tissue or of hyaline bodies (Drusen) should never lead 
to errors in diagnosis, the absence of congestion and tor- 
tuositv and in the latter condition the characteristic re- 
flexes enable us to recognize these conditions without 
difficulty. 

The inflammatory affections of the optic disc are 
commonly divided into the descending optic neuritis or 
neuro-retinitis and choked disc. For clinical reasons it 
is of great importance to distinguish them, though their 
differentiation is by no means always an easy matter. 
The typical choked disc with the narrow arteries, the 
full and tortuous veins and the great prominence of the 
optic disc usually occurs as a binocular affection, and 
when binocular is the expression of increased intracra- 
nial pressure, most frequently produced by tumor, 
symptoms of which are rarely absent. The tumor may 
be benign or malignant, syphilitic or tuberculous. There 
is at first little or no visual disturbance, the central 
vision is unimpaired, the outlines of the field of vision 
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are not reduced and the enlargement of the blind spot 
is easily overlooked. But there is occasional or fre- 
quent obscuration of vision, when, for a moment, every- 
thing becomes black before the patient, a symptom rare- 
ly found in other conditions than those of increased 
intracranial pressure. It is only at a late stage when 
the neuritis gives way to atrophy that there is rapid and 
marked failure of vision. 

The combination of intenee neuritis with such slight 
rlisturbance of the function of vision is als important as 
i t is characteristic when we bear in mind that ninety per 
cent, of tumors of the brain, at some time, produce optic 
neuritis. Cerebral tumor, especially when in the middle 
fossa, may likewise produce unilateral choked disc or 
even choked disc of one eye and simple neuritis or optic 
atrophy of the other. Unilateral choked disc is most 
frequently due to orbital causes or to a meningeal syphi- 
lis passing down and causing lesions of the sheath. 

The causes of choked disc aside from brain tumor are 
too well known to be dwelt on at this time. (Cerebral 
abscess, meningitis, hydrocephalus, nephritis, anemia, 
etc.) To one only do I wish to call special attention; 
namely, to serous meningitis. It is probable that some 
of the cases in which the diagnosis of brain tumor was 
made and in which recovery took place should be put in 
this category. 

Case 1. — In December, 1905, I saw a little girl, aged 4, who 
had been ill for three weeks with high temperature and pain 
in the ears. Convulsions had occurred. The drums were con- 
gested and were punctured without obtaining any exudate. 
On ophthalmoscopic examination, marked optic neuritis was 
found and the patient was referred to Dr. Harvey Cushing, who 
made a decompression operation, followed by complete disap- 
pearance of the neuritis. I have seen the child at intervals 
and find that she has remained perfectly well. 

Case 2. — A case still more definite is that of Mary P., col- 
ored, aged 32, first seen on Feb. 20, 1906, for acute suppurative 
otitis media and mastoiditis on the left side. The patient did 
not consent to an operation until March 3. The operation was 
performed by Dr. S. Rosenheim and myself. There w^as pus 
under some pressure in the mastoid cells and the bone was soft. 
The lateral sinus was exposed for about one-half an inch; 
part of it was found covered by granulation tissue. The tip 
of the mastoid was one large cell filled with pus and granu- 
lation tissue on the posterior part of which the sinus w^as like- 
wise exposed. After packing the latter cavity and withdra-w- 
ing ihe parking there was a profuse hemorrhage from the 
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lateral sinus, tkough* no yiolenjoe had been used. It was con- 
trolled by . packing with iodoform gauze. Her temperature 
before t^Q time of the qperatiop was about 99 F., pulse 80 
to 98. On the following days the temperature was irre^gular, 
reaching 103.6 F. on the fourth day after the operation, while 
at the same time her pulse dropped on the second day after 
the op^ation to 64, arid remained below 70 for iseveral days, 
except when the temperature was very nigh aad the pulse rose 
to 100. . - 

On the fifth day (temperature between 9SS F. and 100.5 F.) 
abducens paralysis set in , and I found jmild optic ; neuritis. 
Ji'rom this period on the ' temperature ,repua4P®4 ripnual, though 
the pulse continued slow during the entii;e first weet, but the 
neuritis increased and rapidly became a typical choked disc 
with hemorrhages in both eyes, more marked in the left. This 
condition lasted for some time, when the patient ceased com- 
ing, the wound having healed. 

Seven months after the operation I found very little "swelling 
of the discs, the veins slightly tbrtiious, but not very full, the 
arteries somewhat narrow, the color of the discs pink, and 
margins obscured; the condition of the left eye being more 
marked than that of the right eye. V. R. E., ,16/30; V. L. E., 
10/100. While optic neuritis is known to occur in a small 
number of cases of lateral sinus thrombosis, there was no evi- 
dence in this case of thrombosis, and the diagnosis of serous 
meningitis following injury of the softened wall of the sinus 
was most prdbable. 

Spontaneous recovery from choked disc with cerebral 
symptoms, unless due to hemorrhage which is absorbed, 
or to syphilitic lesions which disappear under treat- 
niont, or in very young, children whose suture lines 
break and thus allow expansion,, is very rare. 

Case 3. — Mrs. G., aged 33, married and" mother of two 
healthy children, whom I saw* in 1891, had marked papillitis 
in the right eye with cerebral' sytnptoms. She 'recovered after 
several months. There was no evidence whatever of 'syphilis. 
In 1896 she had a recurrence with vertigo and vomiting wWch 
again yielded to treatment ( iodid of potash ) . 1 examined 
this patient last year and found- some retinal pigmeni^ atrophy 
around the disc and normal central and peripheral- visicm. No 
f^vidence of atrophy of the discs, no swelling and no sign of 
previous neuritis. • . . ... 

Passing on to the other viariety of 6pti6 neuritis,*' the 
so-called descending neuritis, we find but very moderate 
swelling if at all, .no fulness or tortuosity o j the veins, 
.but an exudate clouding the disc and blurqu^ the, mar- 
gin and perivascular lines bordering the blood vessels. 
In these eases, vision rapidly drops and frequently is en- 
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tirely extinguished. The cause of double descending 
nenritiB is iifiually some form of meningitis. Menin- 
gitis at the baae is mor^ prone to produce the' optic 
neutitis and especially tuberctdar and syphilitic basilar 
menin^tis spreading along the sheath' ad a perineuritis 
and thus involving nerve and even retina. Epidemic 
cerebrospinal meningitis, according to Uhthoff. pro- 
duces optic neuritis in about 16 per cent, of the cases. 
It may result from nephritis. When unilateral it is 
usually due to orbital inflammation or extension from 
the nasal sinuses. 

The differential diagnosis of d'escending neiiritis show- 
ingr the combination, of the great visual disturbance with 
the characteristic inflammation of the disc presents no 
difficulty. Both forms of neuritis, the descending as well 
as the choked disc commonly end in- white atrophy, in 
post-neuritic atrophy. 

B. AFFECTIONS IN. WHICH THE NERVE HEAD PRESENTS 

THE PICTURE OP ATROPHY. 

Gptic atrophy is a term applied clinically to such 
atrophic conditions es show distinct pallor of the optic 
rji&c. They may be due to primary atrophy, as found 
in locomotor ataxia or secondary to injuries, to the pres- 
sure of tumors or of sclerotic blood vessels, to embolism 
or thrombosis of the central retinal vessels, to retinal or 
chorioidal atrophy, or to any form of neuritis, choked 
disc, descending or retrobulbar. The picture presented 
by the optic disc varies greatly. There may be the gray- 
ish pallor, with or without iiiiarked narrowing of the 
larger vessels, but with disappearance of the finer blood 
vessels and with sharply marked border as is usually 
seen in spinal atrophy. Or there may be the intensely 
white disc with irregular margins and perivascular lines 
usually seen as post neuritic atrophy. But it has been 
clearly shown that the variations are so great that we 
can not always determine from the appearance of the 
disc what form of atrophy it presents. ; And as in the 
case of pseudo-neuritis, so here we must also be careful 
not to regard every pale disc as atrophic, for pallor of 
the disc is at times very marked in high grades of 
anemia. 

The visual function bears no relation to the appear- 
ance of the disc ; we may find high grades of apparent 
atrophy with good vision, and vice versa. 
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Primary atrophy is with rare exception spinal 
atrophy. It begins at the bulbar end of the nerve, and 
therefore the pallor of the disc and the visual disturb- 
ance occur simultaneously. UhthofiE has defined three 
forms in which the field of vision is variously affected 
and which differ in their course and their prognosis. 
In the first there is diminution or loss of vision through- 
out the entire field, central vision is lessened and periph- 
eral vision is restricted, though not uniformly, both for 
form, but especially for colors. In these cases, vision 
for green and then for red is lost, later for yellow and 
blue, thus producing a very great widening of the color 
blind area of the field. The progress is rapid, is has- 
tened by mercury and the prognosis is absolutely bad. 

In the second class sharply cut sector-like defects 
occur, but the parts preserved' are normal in respect to 
color and form vision. The function of the parts re- 
tained may remain stationar}^, though it is usually lost 
after a time, one sector succumbing after another. This 
class, according to Wilbrand and Saenger, presents great 
similarity to that of syphilitic retrobulbar perineuritis 
with secondary atrophy of the disc. 

The third class shows concentric contraction of the 
field with good central vision and good color visdon in 
the portion preserved'. Similar fields are found result- 
ing from syphilitic affection of the intracranial portion 
of the optic nerve. 

AVilbrandi and Saenger have found that the course of 
the second and of the third class is very favorably in- 
fluenced by the use of mercury, and they reconmiend 
its use here as emphatically as they warn against it in 
cases of the first class. They suggest as explanation that 
the differences may lie in mistaking syphilitic pseudo- 
tabes for true tabes, or the possibility of a com'lwnation 
of cerebral syphilis with true tabes which would like- 
wise explain the occasional occurrence of "post-neuritic 
ntropliy'' in locomotor ataxia. ' 

Uhthoff has shown that true primary optic atrophy 
never occurs in cerebral syphilis, that it is always sec- 
ondary. It is, therefore, assumed that it likewise does 
not occur in spinal syphilis, and that the optic atrophy 
found in syphilitic pseudo-tabes is secondary and there- 
fore yields to specific treatment. The difficulty of a 
differentia] diagnosis between the true tabetic primajy 
atrophy and the secondary is very great. The latter is 
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apt to be slow in developing, while primary atrophy, as 
has been stated*, is observed simultaiieoiisly with the 
first visual disturbances. Monocular afieetions axe likely 
to be syphilitic; variations in visual function more fre- 
quently occur in the syphilitic forms; the latter are apt 
to be complicated with other syphilitic cerebral nerve 
palsies ; pupillary disturbances may occur in both condi- 
tions, but the Argyll-Eobertson reaction points to loco- 
motor ataxia; hemiopic defects indicate syphilis and 
the presence of a central scotoma practically excludes 
primary atrophy. The last named sign, as may be men- 
tioned in passing, likewise helps to diff^entiate the 
secondary atrophy of alcoholic pseudo-tabes from the 
primary atrophy of true tabes. 

Wilbrand and. Saenger deny emphatically that syphi- 
litic atrophy is ever primary and regard the latter as 
spinal in every case. They are in accord with Uhthoff\s 
statement that any adiult suffering with binocular pri- 
mary progressive atrophy must be looked on, not only 
as suffering from serious oculax disease, but also from 
grave disease of the central nervous system. 

Primary atrophy may, as is well known, precede the 
appearance of the other spinal symptoms by many years, 
and it is only the termination which mav finally dett^r- 
mine tjic definite diagnosis. 

Case 4. — ^Mr. A., whom I first saw in December, 1895, for 
left optic nerve affection which had come on suddenly with 
drooping of the lid, with visions of flashes of light and a large 
defect in the field of vision, central vision being but slightly 
affected and the right eye not at all impaired. There was a 
definite history of luetic infection, but without secondary skin 
eruptions, mucous patches and other later syphilitic manifesta- 
tions. Vigoroijfl treatment with iodid of potash and mercury 
by inunction not only had no effect in arresting the progress of 
the trouble in the left eye, but did not prevent the same affec- 
tion arising in the right eye six months later. 

The discs at first appeared normal, and showed no atrophy 
and became pale only after a long period. The sight of the left 
eye was lost very rapidly, that of the right has shown only 
slow progress, so that its field is now very small and irregular, 
but central vision is still almost perfect. In this case, the sud- 
den onset of symptoms, the absence of any early appearance 
of pallor and the slight ptosis helped to establish the diagnosis 
as a syphilitic lesion of the optic nerve and even though the 
treatment did not have the desired effect, the preservation of 
good central vision in one eye for twelve years and the non- 
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development, of any. signs of . spinal or cerebral disease confirms 
the diagnosis. 

Another case presenting very different appearances is 
the following: 

Case 6. — ^A lady, first examined in July, 1890, when her 
eyegrounds were found normal and with weak convex cylinders 
her vision was perfect. She was married; her husband had 
definite syphilis (mucous patches, etc.). In October,. 1899, she 
again presented herself. She had borne four children and had 
had one miscarriage. Her younger children were very puny 
at birth but thrived on small doses of calomel. Subsequently, 
both had hemiplegic attacks, which were favorably influenced 
by mercury. An older child had two attacks of paralytic 
chorea. But though under constant care of her physician, the 
patient herself never presented a single sign of syphilis. Oct. 
1, 1899, she complained of failing vision and the ophthalmo- 
scopic examination showed white discs with V. R. E., 6/12, 
almost, and V. L. E., 6/24, partly. There were large sym- 
metrical defects in the upper inner quadrants of both fields. 
Absence of the patellar reflex and slight inequality and loss 
of light reaction of the pupils were soon noted. 

The usual treatment was given, iodid of potash, in very 
large doses, mercury by inunction for a prolonged period, 
pilocarpin, nitroglycerin, and later for many years, large doses 
of strychnia sulphate. The sight of her left eye was soon lost, 
but the progress of the disease was stayed in the right eye. In 
1902 she had lost all color perception for green and red. In 
1903, the pupils were noted as equal in size and reacted to 
light. The patient had had attacks of vertigo and intense 
headache and a lesion of the mitral valve had recently been dis- . 
covered. 

I last examined the patient in July, 1906, when her vision 
had dropped to 6/22 almost, and having seen the patient re- 
cently, I learned that her vision has hot changed perceptibly 
and that she is still taking large doses of strychnia. The diag- 
nosis made in this case was spinal atrophy, but though eight 
years have passed, no signs of ataxia have developed.^ 

Among the secondary atrophies aside from the syphi- 
litic those caused by neopla-sms must be mentioned;. 
These are usually monocular; the tumors produce ocu- 
lar motor disturbances and displacements of the eyeball, 



1. This case is an Interesting example of Colles' law of ap- 
parent Immunity of a mother who has borne a syphilitic child. 
The case shows that though Immune to the primary and secondary 
manifestations, she is not Immune to the late nervous sequele. 
Since this paper was written, within the month of April, iw», 
signs of tabes have set in very acutely and Intensely: Ataxia, 
less of the patellai- reflexes, lightning pains, and disturbance oi 
the function of the bladder. 
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or if at the chiasm produce the characteristic hemiopic 
defects in the fields by which they can be recognized. 
The secondary atrophies due to pressure of the sclerosed 
carotid or ophthalmic arteries should be thought of in 
slowly developing secondary atrophy in the aged. 
Atrophies following embolism or thrombosis of the cen- 
tral retinal artery need no special consideration at this 
time. The history of their onset, their unilateral charac- 
ter and the excessively altered vessels help to establish 
the diagnosis. 

The atrophies following descending neuritis or choked 
disc are sufficiently characterized by well marked signs 
of the neuritis, by the perivascular lines and the con- 
nective tissue developed from the inflammatory exudate 
to permit of ready diagnosis, usually borne out by the 
previous history. The atrophy occurring in deep glau- 
comatous excavation of the disc presents so pathogno- 
monic a picture that it can not be mistaken. 

Secondary atrophy depending on retinal and chori- 
oidal degeneration bear the diagnosis in their yellowish, 
muddy appearance; in the thread-like blood vessels and 
especially in the evident retinal or chorioidal lesions. 

Traumatic .secondary atrophies, when unaccompanied 
by traumatic changes in the retina or the chorioid are 
usually recognized by other ecars and by the clinical his- 
tory. One class deserves special mention. I refer to the 
monocular atrophies resulting from blows on the head, 
most commonly on the upper margin of the orbit. The 
blindness and secondary atrophy in these cases is due 
to injury of the optic nerve in the optic foramen through 
which the fracture passes. The blindness is usually per- 
manent and distinct atrophy of the nerve head can be 
made out within four or five weeks after the injury. 

C. AFFECTIONS OF THE OPTIC NERVE WITH NORMAL OR 
APPROXIMATELY NORMAL DISCS. 

The affections comprised within this group are the 
various forms of retrobulbar optic neuritis. It occurs in 
acute and chronic forms. The most common and best 
known form is the toxic, produced by tobacco and alco- 
hol, and is characterized by a long but narrow paracen- 
tral scotoma, reaching from the blind spot of Marriotte 
to the point of fixation and later embracing it. Its 
development is very slow. The vision within the area 
of the scotoma is partially or completely lost. The 
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course of the affection is usually very slow and great 
improvement and even complete recovery is possible. 
As stated above, the dipc shows little change. There is 
usually pallor of the temporal sector. The lesion is a 
neuritis of the papillo-macular fibers of the orbital por- 
tion of the optic nerve, a bunch of fibers which pos- 
sesses peculiar vulnerability to certain poisons. Auto- 
intoxication in diabetes may affect it in a manner simi- 
lar to that just described. 

In acute toxic affections resulting from quinin, sali- 
cylic acid, methyl alcohol and other substances the blood 
vessels of the nerve and retina show marked contraction., 
and there is blindness or a high degree of amblyopia', 
often followed by early atrophy. The effect of lead poi- 
soning on the optic nerve is to produce a papillitis, to- 
gether with marked vascular changes. 

Numerous infectious diseases may produce retrobul- 
bar neuritis in one or both eyes, with central scotoma or 
peripheral defects in the field of vision. Central sco- 
toma is more commonly met with and is usually much 
larger than in the tobacco-alcohol form. Syphilis, 
rheumatism and influenza may be mentioned as the 
more important underlying affections. Syphilis, it is 
thus seen, may produce any one of the forms of optic 
nerve disease that we have described (except primary 
atrophy). As an illustration of syphilitic retrobulbar 
neuritis the following case may be mentioned : 

Case 6. — ^Mr. A., aged about 45, was seen in November, 
1905, with the history of recent syphilis which had not received 
regular trefitment. His right eye, which had always been his 
better eye (almost emmetropic) had V. 6/30; his left eye 
(with myopic correction) was normal. There were fine dust- 
like opacities in the vitreous and on the cornea, but the oph- 
thalmoscopic image was clear. No evidences of chorioiditis. 

The right disc showed slight edema. The extent of the field 
of vision was normal, but there was a large absolute scotoma 
in the form of a vertical oval below the point of fixation ex- 
tending as a relative scotoma over this point. Vigorous mer- 
curial treatment, together with iodids and sweats, was ordered 
and persisted. in with the result of obtaining very slow im- 
provement of vision beginning after ten months and not reach- 
ing approximately normal vision until more thaji one year 
had passed. Since that time, the patient has normal eye- 
grounds and has had no further trouble. 

Acute retrobulbar neuritis in one or both eyes with 
high degree of amblyopia due to large central scotoma^ 
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sometimes with rapid and complete loss of all light 
perception, is seen in women at the menopause and in 
young women suffering with sudden disturbances of the 
menstrual function. Vision is usually regained in great 
measure, though permanent defects in the field of vision 
and white optic discs are commonly left. Cases similar 
to these are sometimes, though indefinitely, classed as 
rheumatic. 

An initeresting group of cases of retrobulbar neuritis 
arc those known as hereditary amblyopia, in which there 
is logs or great impairment of central vision usually 
without involvement of peripheral vision. The disease 
commonly attacks male members of a family in early 
adult life. 

Besides the cases thus far mentioned, there are many 
others, characterized by large central scotoma, which, 
for want of satisfactory explanation, are commonly 
diagnosed as idiopathic retrobulbar neuritis. In recent 
years it has been shown that a number of these cases, 
apparently more than generally supposed, are to be at- 
tributed to inflammation extending from the sphenoidal 
sinus and the posterior ethmoidal cells. Birch-Hirsch- 
feld has recently shown that this neuritis is apt to pre- 
sent the clinical picture of retrobulbar neuritis with 
central scotoma. It is further commonly characterized 
by being monocular and by its sudden appearance and 
its tendency to rapid extension of the scotoma so as to 
involve large parts of the field. 

Another important contribution to the etiology of a 
large number of cases of retrobulbar neuritis has been 
made in the study of the bearing of multiple sclerosis to 
the ocular affection. It has long been known that retro- 
bulbar optic neuritis, at times showing inflammation or 
atrophy of the nerve head, frequently occurs in cases of 
multiple sclerosis and is of great aid as a diagnostic 
sign; that it is often characterized by great variability 
in the visual defect and by the possibility of complete 
recovery after great loss of vision; and that central 
scotoma is of frequent occurrence. Fleischer has lately 
followed and studied the cases of retrobulbar optic neu- 
ritis observed during the last twenty-five years in Tii- 
bingen. His results show that a large number of the 
cases of retrobulbar neuritis subsequently developed mul- 
tiple sclerosis. The interval varied from a few weeks 
to four, five, eight, ten,- twelve and fourteen years. If 
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tliese observations are confirmed it will bear seriously 
on the nature and prognosis of many of the so-called 
idiopathic and other forms of retrobulbar neuritis. 

Cases are observed in which the typical central sco- 
toma of retrobulbar neuritis is associated with well- 
marked inflammation of the optic disc. They belong 
etiologically to the same classes as those described and 
must be interpreted as retrobulbar neuritis with in- 
volvement of the bulbar end of the nerve. 

The differential diagnosis of these affections from 
each other depends chiefly on the previous history' and 
general examination of the patient. The character of the 
visual disturbance differentiates them from affections due 
to lesions behind the chiasm, the careful determination 
of the form and color defects of the field of vision being 
the main guide. The most difficult diagnosis often 
lies between these conditions and those of hysterical 
amblyopia and of simulated blindness. The difference 
in the fields of vision in hysterical amblyopia and retro- 
bulbar neuritis usually serves to distinguish these affec- 
tions. And for tlie detection of simulation the in- 
genuity of tlie examiner is often taxed to the utmost. 



RELATIOX OF SO-CALLED OPHTHALMIC 
MIGRAIXE TO EPILEPSY.* 



ALVIX A. HUBBELL, M.D. 

BUFFALO, N. Y. 



I venture to offer a word on the subject of the relation 
of so-called "ophthalmic" migraine to epilepsy — a sub- 
ject on which discussion is by no means closed. 

The "ophthalmic'^ migraine of Charcot I do not re- 
gard as essentially an ophthalmologic subject, but the 
accompanying, and often quite alarming visual and 
other sensory disturbances, many of which are natur- 
ally referred to the eyes, lead the afflicted to consult an 
ophthalmologist. This, together with its frequency of 
occurrence, gives the ophthalmologist a large oppor- 
tunity to see and study cases of this kind — an oppor- 
tunity which is unequaled by any other class of prac- 
titioners. 

From the time of Airy's graphic description,^ in 1868, 
and of Liveing,^ in 1873, to that of Gowers^ of the pres- 
ent day, the symptoms of this affection have been pre- 
sented to the profession over and over again, and are, or 
should be, familiar to all. Therefore, I shall at once in- 
vite attention to the relation of this disease, expressed by 
visual scintillations and scotomata, motor and sensory 
disturbances, aphasia, etc., to epilepsy. 

That a difference of opinion still exists in regard to 
the relationship of these two diseases is shown by the 
following quotations from two excellent authorities. 
Dr. William P. Spratling* sa3^s: "I believe it (mi- 

♦ This paper has been accepted by the Executive Committee of the 
Section on Ophthalmology of the American Medical Association, to be 
presented before the Section at the Chicago Session, June 2-5, 1908. 
Publication rights reserved by the American Medical Association. 

1. Philosoph. Trans. Royal Soc, Lond. 

2. Megrim or Sick Headache, London, 1873. 

.3. Subjective Sensations of Sight and Sound, etc., London, 1904. 
4. Epilepsy and Its Treatment, 1904, p. 180. 
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graine) is associated with the disease (epilepsy), espe- 
cially in women, who more frequently show a periodicity 
in convulsive phenomena than men. Unquestionably 
some of the lighter forms of epilepsy pass for periodic 
sick headaches. It is a rule for psychic seizures to be 
followed by an intense, protracted pain in the head, that 
may persist for several days.^^ On the other hand. Dr. 
James Hendrie Lloyd*^ says in regard to the possibility 
of the transition from migraine to epilepsy: "This 
claim is made by some authors, but the present writer 
has never seen or heard of an authentic case, and does 
not believe in the doctrine.^^ 

Most authorities endorse the conclusions of Liveing 
and some of his predecessors, which are voiced by 
Spratling. Believing that migraine and epilepsy are 
two distinct forms of neurosis, I desire to do what I 
can toward disabusing the profession of the idea that a 
kinship exists between them, or that a genuine trans- 
formation of one into the other ever takes place. 

By way of illustration, one of the more recent efforts 
to establish such kinship has been made by Dr. Spiller 
of Philadelphia, who has described in detail two cases.® 

Case 1. — A man, 51 years of age, who, since 44, had had 
attacks occurring twice a year at first, but now quite fre- 
quently. During the first four years there was numbness of 
the tongue on the right side, and inability to speak, the at- 
tacks lasting a minute or two. At 48 he began to have sim- 
ilar attacks of numbness in his right upper limb, and after a 
short time in his right lower limb. The paresthesia was 
always confined to the right side of the body, and was asso- 
ciated with impaired function of speech and weakness of the 
hand. There was also a feeling of tension in the limbs at 
times, and the right eye would feel drawn upward, to the 
right, and backward when the numbness passed to the right 
side of the head. When seen in the attacks, however, the eyes 
were not drawn upward. In the lighter attacks there was no 
loss of consciousness, but in the "major" attacks there was 
loss of consciousness and he would fall. These attacks w^ere 
preceded for twenty minutes by an unusually "well" feeling, 
followed by drowsiness, and as they came on he would utter 
a sound like "uh-uh-uh." 

He sometimes remained unconscious in severe attacks for 
half to three-quarters of an hour. The attack was followed 
by bewilderment for a short time. There was a slight tremor 
of the hands, but no jerkings or tiyitchings. He had not 

5. Posey and Splller's "The Eye and the Nervous System," 1906, 
p. 710. 

ef. Am. Jour. Med. gel., January, 1900. 
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suffered from v headache, was seldom dizzy and never had 
hemianopsia, scintillating scotoma, or other visual disturb- 
ances. 

This case Dr. Spiller considers one of epilepsy in 
which the absence of convulsions is a noteworthy feature. 

Case 2. — ^A well-developed woman, 21 years of age, when 
414 years of age, fell and struck her head, leaving a red spot 
on the right side. She was at first confused, and in a few 
minutes became unconscious. After a short time she began 
to scream and could not be quieted for several hourly. For 
several days afterward her mind was exceeedingly active. 
Some months after the fall she had an attack in which the 
right arm fell powerless to the side of the body, and the whole 
right side seemed paretic for about half an hour, and she 
complained of headache. 

These attacks recurred for several years, sometimes being^ 
on the right side and sometimes on the left, but never on both 
sides. As she grew older she explained that in the attacks 
there was numbness and paresis of the limbs, paraphasia,, 
and intense headache on the side opposite to the affected limbs. 
The numbness began in the fingers and passed upward. She 
was unable to speak correctly when the numbness reached the 
tongue. The visual disturbances were doubtful. In one at- 
tack during the past year there was dimness of vision. No- 
convulsions ever occurred. The headache, when frontal, was- 
attended by a sense of sweet odor, when none existed. 

On Oct. 4, 1899, she was suddenly attacked by severe head- 
ache, a few minutes after which she became quiet, and her 
father, a physician, thought she was unconscious. She soon 
began to complain of pain again, and a very small amount of 
chloroform was administered. After the attack was over she- 
had a very imperfect recollection of what happened. ThiS' 
was doubtfully interpreted as an epileptic seizure. 

In tliese two cases Dr. Spiller believes that he finds', 
a connecting link between epilepsy in the first and mi- 
graine in the second by means of the transitory paresis^ 
paresthesia, and disturbance of speech found in both. 

Sir William Gowers, Fere, Charcot, Diller, Mobius>. 
and others, refer to their experiences corroborating the- 
theory that the two diseaes are related to each other.. 
Gowers/ in speaking of the pathology of migraine, and 
especially of its relation to other diseases, says: ^^The 
most important and one of the most frequent of these 
associations is the relation of migraine to epilepsy. The 
connection of the diseases is of especial interest because 
the sensory disturbance of the two has so many common 

7. Diseases of the Nervous System, Am. Ed., 1888, p. 1182: 
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features.'^ He then refers to cases of epileptics in 
whom migraine was present in themselves or in their 
ancestors or descendants. He says he has met with a 
number of cases in which there was both epilepsy and 
migraine. In some, epilepsy developed after many 
years of migraine or seemed to grow out of it. In one, 
the migraine which had existed for years almost dis- 
appeared when the fits occurred, and vice versa. In 
some there were similar sensory symptoms preceding the 
epilepsy to those in migraine. 

In all that Dr. Spiller or others have said it has not 
been proved that these supposed "connecting-link^' 
symptoms belong essentially to true epilepsy, or that 
they are necessarily forerunners or development-symp- 
toms of it. Undoubtedly among those affected by transi- 
tory paresis and paresthesia there are thousands who 
never have epilepsy to one who has. They are, however, 
common in those affected by migraine. Again, un- 
doubtedly, there are thousands who are subject to mi- 
graine,, even the typical "ophthalmic" form, who are 
not epileptic, to one who is. My own observations serve 
to prove this assertion. 

The effort has been made to establish a relationship 
not only between migraine and epilepsy, but also be- 
tween migraine and other disorders. Growers^ says that 
gout bears a causal relation, and adds that "an alterna- 
tion is often observed with some other forms of neurosal 
disorders or at least a transition from one to another. 
Migraine occasionally ceases, and is replaced by simple 
neuralgia." Liveing^ has collected many instances of 
such transition of migraine to gastralgia, laryngeal 
spasm, anginal seizures, and paroxysmal insanity. In 
one case, acute mania came on. 

In my opinion, more proof than these and similar 
citations is required to establish a kinship or transition 
(transformation, according to Liveing), of migraine to 
other diseases. In the first place the pathology and 
pathogeny of migraine is very obscure. Second, certain 
symptoms mav or may not attend it, such ps aphasia, 
paresis, paresthesia, etc. Some of these are complained 
of by persons who are neither migrainous nor epileptic. 
Third, altered states of the nervous system and of met- 
alx)lism in various ways may induce or aggravate mi- 
graine, or, on the contrary, so act as to alleviate it, or 
perhaps even to stop it entirely, at least for a time. In 
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my own case, an ocean voyage does away with attacks of 
migraine entirely, during the time, and often for many 
months afterward; but it can scacrely be assumed that 
there is a direct transition or relation between migraine 
and seasickness. A change, however, is undoubtedly 
effected, etiologically, by which the migraine is abated. 

DIFFBREXTIAL DIAGNOSIS. 

The argument that there is a similarity of symptoms 
of migraine to those of epilepsy does not seem to me to 
be well sustained. A paroxysm of epilepsy is sudden in 
its onset, begins almost without warning, and at once 
reaches a climax. Its duration is short and the patient 
soon becomes normal again. That of migraine begins 
with slight symptoms which gradually increase in se- 
verity and reach their climax after a half hour or one 
hour. Even the visual disturbances which sometimes 
usher in an attack are at first slight and gradually be- 
come more pronounced for ten or fifteen minutes, when 
they reach their height, and then slowly dii^appear in 
the course of another ten or fifteen minutes. In epilepsy 
there are convulsions, in migraine there are none. In 
epilepsy there is unconsciousness, in migraine there is 
not. In epilepsy there are varied sensory and mental 
disturbances* which do not belong to migraine, and vice 
versa. Epilepsy often leads to insanity; migraine does 
not. Epilepsy has the character at first of an "explo- 
sion,^' while migraine is at first more like a "nervous in- 
hibition." The sequence of an attack is different in 
both diseases. 

I may add that my personal experience and observa- 
tion also serve to establish a separate, individual en- 
tity, functional, or otherwise, for the two diseases. 
Having been myself affected from childhood with 
typical migraine, ushered in by "fortification" and 
"spectral" visual scotoma and having been somewhat 
disturbed by the idea of its kinship to epilepsy, a dis- 
ease to which death would almost be preferable, which 
Liveing and other high authorities had promulgated, I 
have been led to take deep interest in the subject. I 
have had migraine in all its variations as to intensity, 
frequency, accompanying motor and sensory disturb- 
ances, length of interval between attacks, etc., but have 
never had a single s\Tnptom of epilepsy. In my mother's 
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family and my own^ there have been, besides myself, 
twelve who have been subject to migraine, bnt not one 
has had epilepsy in any form. 

My practice has given me a large opportunity to ex- 
tend my inquiries far beyond my family limitations, 
with results that are not only enlightening, but, as it 
seems to me, comforting to one afflicted with "ophthal- 
mic" migraine, and who has an intense abhorrence of 
becoming an epileptic. 

Since 1888 I liavo been consulted by a very large 
number of migrainous patients. I have not collected 
the full number, but it must have exceeded two thou- 
sand. But to keep the number within the bounds of ab- 
solute certainty, I will place it at fifteen hundred, or 
an average of seventy-five a year. I have questioned 
these patients in regard to symptoms of epilepsy, and 
not one of the fifteen hundred had had epilepsy in any 
form or degree, nor had it existed in any ancestors or 
descendants, so far as could be ascertained. 

It is not impossible that migraine and epilepsy may 
exist in the same individual. In fact, I know a few 
epileptics who are also subject to migraine, but the 
attacks are entirely separate and independent. ISTeither 
will I question the changed manifestations of one dis- 
ease in the presence of the other, but I do not think that 
this proves a kinship or transformation. If migraine 
is related, either etiologically or pathologically, to epi- 
lepsy, it does seem that during its existence for a period 
of years, varying from one to fifty, a certain propor- 
tion of fifteen hundred would have become epileptics or 
shown some symptoms of epilepsy. But no such result 
has taken place. 

I have no doubt that some epileptics may be mi- 
grainous, and that occasionally out of so many who 
have migraine there may be, now and then, one who 
is also epileptic or who may develop epilepsy. But this 
does not prove a pathologic kinship. It might as well 
be assumed that there is a relationship between dys- 
pepsia and -epilepsy because certain epileptics have dys- 
pepsia, or certain dyspeptics have epilepsy. 

I might enlarge on this subject, perhaps with profit,, 
but Sir William Gowers, apparently with a decided 
change of views, has most clearly, as it seems to mCv 
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epitomized in his late v.olume* eonclusiona that nearly 
approach my own. I will make a single quotation: 
"The traces of a definite relation of migraine to epilepsy 
are slight. In extremely rare instances one affection 
may develop, while the other goes on, and as we have 
seen, the same premonitory disturbance may even be 
attached to each. But such cases are so rare as rather 
to emphasize the rule to which they form exceptions. 
When the exceptions are carefully examined they show 
that any relation to epilepsy is indirect." 

8. Tho Borderland of Kpilepsy, London, 1907, p. 77. 
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To Cheselden has been conceded the honor of being 
the father and originator of iridotomy . Nearly two 
centuries have elapsed since he first published the report 
of his procedure in the Philosophioal Transactions for 
1728. Ever since that time, his signal success has been 
acknowledged by all except those who either failed to 
equal his dexterity, or who were prejudiced by their 
ambition to originate a new method. 

A careful review of the medical literature of the cen- 
tury and a half following Cheselden's announcement 
can not fail to impress the reader with the great interest 
attached to operations for the formation of an artificial 
pupil, which subject was considered second only in im- 
portance to that of cataract itself. Xot only were a large 
number of monographs devoted wholly to this subject, 
but every work on general surgical topics set aside one or 
more chapters for the discussion of artificial pupil. 
This is in great contrast to the limited space which mod- 
ern works on ophthalmology- grudgingly yield to this still 
important subject. 

It is difficult for us to appreciate the conditions which 
brought about so large a percentage of cases of pupil- 
lary occlusion. Crude surgical procedures, poor opera- 
tive technic and the utter lack of asepsis often resulted 
in iridocyclitis or iridochorioiditis. The couching of the 

• This paper has been accepted by the Executive Committee of the 
Section on Ophthalmology of the American Medical Association, to be 
presented before the Section at the Chicago Session, June 2-5, 1908. 
Publication rights reserved by the American Medical Association. 
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lens, the free discission of both hard and soft cataract?, 
the frequent introduction of the knife-needle through 
the dangerous ciliary zone, and the bungling efforts at 
extraction all increased the tendency to inflammatory 
reaction, while inadequate therapeutics and lack of 
antiphlogistic measures frequently permitted the de- 
posit of plastic exudate in the pupillary area, thus re- 
sulting in membranous occlusion of the pupil. 

OPERATIOl^S FOR ARTIFICIAL PUPIL. 

For the sake of historical completeness, and in order 
to better emphasize the special domain of iridotomy, I 
will mention briefly the various methods that have been 
employed in making an artificial pupil. These are : 

(1) Division of the thickened iris-membrane by an 
incision made either through the sclerotic or through the 
cornea. This is true iridotomy. 

(2) Excision of a portion of the- iris through a pre- 
viously made corneal opening. This is now known as 
iridectomy. 

(3) /Separation of the iris from its ciliary attachment. 
This was generally known as iridodialysis, but sometimes 
called iridorrhexis. 

(4) Simple incision of the pupillary margin, and of 
the free iris tissue. This has been designated sphincter- 
otomy by some, and coretomy or iritomy by others. 
Either one of the latter terms is to be preferred, because 
it is more clearly descriptive. 

(5) Detachment of the synechiaB at the pupillary 
margin, either anterior or posterior, thus allowing the 
pupil to retract. This was known as corelysis, 

(6) Strangulation of the prolapsed iris in the corneal 
incision was called iridencleisis. The prolapse was some- 
times tied with a ligature. 

(7) Trephining of the iris-membrane, by passing a 
small trephine or punch through a corneal incision. 

(8) Section and removal of a portion of the sclerotic 
and chorioid by knife or trephine, with replacement of 
the conjunctiva over this opening, the conjunctiva thus 
acting as a substitute for the cornea in transmitting 
light. This was called sclerectomy, 

(9) Transplantation of the cornea for total leucoma. 
This was usually preceded by partial or complete tre- 
phining, of this membrane. 
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In addition to these nine distinct methods ci'itain 
combinations of these have been described and success- 
fully practiced : 

(10) Division and excision have frequently been per- 
formed together. 



(11) Separation and excision have likewise had some 
vogue. 

(12) Separation and strangulation have occasionally 
been practiced. 

(13) Detachment of the synechise and excision have 
also been performed. 
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HISTORICAL REVIEW OF IRIDOTOMY. 

In this brief review of iridotomy,^ we shall confine 
our attention to the methods that have been advanced 
for the formation of an artificial pupil in cases of mem- 
branous occlusion of the pupil following removal of the 
lens, either by couching, extraction or discission, the iris- 
membrane in these cases being chiefly composed of in- 
flamed iris tissue, glued down by a retro-iridian exudate 
to the thickened lens capsule. 

The early history of iridotomy shows that the advo- 
cates of this operation were divided into two schools, (1) 
those recommending the use of the Jcnife-needle for in- 
cising the iris-membrane, and (2) those adopting the 
method of introducing scissors through a previously 
made corneal section and freely incising the iris-mem- 
brane, or excising a portion of the same. We will first 
consider the school which advocated incision by the 
knife-needle. 

I. "KNIFE-XEEDLE METHOD. 

Cheselden,- a renowned surgeon, and oculist to Her 
Majesty, Queen Caroline of England, first announced, 
in 1728, his success in making an artificial pupil by 
means of his knife-needle. He made his puncture 
back of the corneoscleral junction on the temporal 
side, passing the knife across the posterior chamber, 
and making a counter-puncture in the iris-membrane 
near the nasal margin. He then' cut through the iris 
from behind forward as he withdrew the knife, "the 
incision being carried through two-thirds of its ex- 
tent. The pupillary opening thus made was a long 
oval slit, horizontally placed. He has reported two suc- 
cessful cases^ (Figs. 1 and 2), occurring in patients 
who had previously undergone couching of the lens. His 
instrument, strange to say, was practically of the same 
general shape as the Hays knife-needle, but was larger, 
and judging from the description more clumsily con- 
structed, as there was danger of leakage of the aqueous 
and sometimes of the vitreous when it was used. Its 
form resembled a combination of a bistoury and a sicklc- 

1. Wagner, Karl Wilhelm Ulrich : Inaugural Thesis, Gottlngen. 
1818. He invented the designation iridotomia, which he formed 
from the original Greek, Ipts tptSos the iris and to/aiJ cut. 

2. Cheselden, William : Philosophical Transactions, 1728, xxxv. 
p. 4.')1. 

H. 11)1:1. abridged, vii. pi. v. Figures 2. 3 and 5. 
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shaped knife, having a sharp edge on one side, a rounded 
back, and an acute point. We possess two good illustra- 
tions of this knife-needle, one by Cheselden himself 
(Fig. 3), and the other by his pupil, Sharpe* (Pig. 4). 
Por more than a century the method of Cheselden 
seems to have been the storm center of controversy. Some 
doubted his veracity, o£hers essayed hla operation but 
failed, while a few had a moderate degree of success. 
Many attributed to him statements which do not appear 



Fig. 1. • Fig. 2. 

Fig. 1.— Original case of Iridotomy. Iria iDclaed above (Cbeeel- 
den). Fig. :;, — Sei^jod case ol Ittdotomj. Iris Indasil below (Ches- 
elden) . 

in his published report. He says clearly that in each 
of his cases couching had previously been performed, 
and yet some have insisted that the lens was present, and 
must have been wounded. He also states that his inci- 
?ion was made from behind forward, and yet his fol- 
lowers, Sharpe* and Adanis,^ both describe the incision 



Fig. 3.— -Original knife-needle In situ, btflilad tlic 

as being made from before backward. As Sharpe was 
his pupil, and preBumabh" had seen him operate, Guth- 
rie* suggests the possibility of his having made his in- 
cision both ways, the technic being practically the same. 

4. Sbarpe, Samuel : A Treatbe on tbe Operations of 
London. 1739. p. 160. 

'i, Adams, Sir William: Practical Observations ou Ec 
Artlflcial Pupil and Cataract. Londou, 1812, p. 37 et seq. 

fi. Guthrie, G. J. : Operative Surgery of the Eye, I.oudo 
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Morand/ in his "Eulogy of Cheselden," claims to have 
personally seen him operate "on an eye in which the iris 
was closed by an accident/' and gives a more detailed 
description which closely follows the original method. 
He states that Cheselden presented him with one of his 
knife-needles as a souvenir of the occasion. Although 
Morand does not record the exact date of his visit to 
London, he does state that it occurred during the year 
1T29. Huguier,^ in his exhaustive thesis- on artificial 
pupil, also places the date of this visit in the year 1729. 
This fact is important, as some writers have declared 
that Morand neither made the visit to London nor saw 
Cheselden operate, but only quoted the original account 
given in the Philosophical Transactions. The publica- 
tion of Morand's high encomiums in 1757 attracted re- 
newed interest to the subject of Cheselden's operation 
among men of scientific and medical attainments. 

Sharpe,* in 1739, performed this operation in the 
same, manner as Cheselden, except that after he had 
entered the knife-needle through the sclerotic he passed 
it through the iris and across the anterior chamber, 
and then incised the iris-membrane from before back- 
ward. Although he was Cheselden's pupil, and dedi- 
cated his small volume on surgery to him, he prob- 
ably did his master more harm than good, as all the 
objections to Cheselden's method seemed to be based 
on the deprecatory remarks of Sharpe. He says, "I 
once performed it with tolerable success, and a few 
months after, the very orifice I had made contracted and 
brought on blindness again." He mentions the danger 
of wounding the lens, the lack of success in paralytic iris 
with affection of the retina, the danger of iridodialysis 
from traction of the knife, and the possibility of failure 
because the incision would not enlarge sufficiently. 
Thirty years later (1769) he published the ninth edi- 
tion of his book without recording a single additional 
case, but added the thought that, since extraction of 
the crystalline lens showed the cornea was not so vul- 
nerable as had been believed, he would "imagine'^ that 
a larger knife might be introduced perpendicularly 
through the cornea and iris and a similar incision 
made. In his first eight editions he pictures Ches- 

, , , - 

7. Histoire et Memoires de I'Acad^mie Royale de Chirurgle. 
Paris, 1757, Ui, p. 115. 

8. nuguler, Pierre Charles : Des Operations de Pupille Artiflci- 
elle. Paris, 1841. 
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elden's iris-knife (Fig. 3), but in his ninth edition 
he substitutes a broad lance-knife with two edges, 
which closely resembled the one Wenzee (Fig. 15) had 
just introduced (1767), and which Sharpe suggests 
"can also be used for the extraction of the cataract." 
He evidently did not have a very clear idea of the sub- 
ject, and only succeeded in casting doubt and discredit 
on the method of Cheselden, which, judging by his own 
statement, he had tried only once. 

Heuermann,® in 1756, had already antedated these 
thoughts of Sharpe by practising a similar method. He 
passed a double edged lance-knife through the cornea 
instead of through the sclera, and then made a sweeping 
incision through the iris-membrane without enlarging 
the corneal wound. He was probably the first to punc- 
ture the cornea with the iris-knife. 

Janin/® about 1766, performed Cheselden^s operation 
several times with but little success owing to reclosure 
of the wound by plastic exudate. He adopted Sharpens 
modification, but later on changed the incision from a 
horizontal to a vertical one with better results. He, how- 
ever, afterward abandoned this procedure and became 
the originator of the other school, composed of those 
who preferred to use the scissors. 

Guerin,^^ in 1769, made a free corneal incision with a 
large cataract knife, and then introduced a small iris- 
knife, with which he made a crucial incision from before 
backward in the center of the iris-membrane. Although 
Guthrie^ distinctly states that Guerin afterwards re- 
moved the four angles of the cross with a pair of scis- 
sors in order to prevent reclosure of the incision, no 
direct confirmation of this statement can be found in 
his writings. 

Beer,^2 j^ 1792, first published his method, which he 
designated as "an improvement on Cheselden^s meth- 
od." Although the technic is somewhat different, the 
procedure is practically the same as that originated by 
Heuermann in 1756. Beer selected certain cases in 
which a prolapsed iris had followed the lower incision 
for cataract, causing adherent leucoma with a tensely 

0. Heuermann, Georg : Abhandlung der Vornemsten Chirurgl- 
schen Operationen, Copenhagen and Leipzig, 1756, 11. p. 493. 

10. Janln, Jean : M^molrefs et Observations sur I'Oell, Lyon, 1772, 
p. 191. 

11. Guerin, M. : Maladies des Yeux, Lyon 1769, p. 235. 

12. Beer, Georg .Joseph : Lehre der Augenkrankhelten, II, "NVIen, 
1702, p. 12. 
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drawn iriB-membrane. He plunged his double-edgwl 
lance-knife (Fig. 5) through the cornea and stretched 
out iris, from above downward and a little obliquely 
(Fig. 6), so as to incise the center of the tense iris 
fibers crosswiBe, at right angles to the line of traction; 
cutting horizootally when the traction was vertical, and 
vertically when this was horizontal. In his monograph 
on artificial pupil," 1805, he substitutes for the lance- 
knife his new broad iris-knife, which is practically the 
same as that later shown by Walton (vide Fig. 12), as, 



Fig. 10. riK- 11. 

Fig, 10— Occlusion ot pupil (Adams), Fig. 11.— The resulting 
pupil after Irldatoniy (Adams). 

indeed, Walton's procedure (vide Fig. 13) was almost 
identical with that of Beer. For other conditions he 
usually employed Wenzel's operation until by chance he 
encountered a puzzling case which led him to perform 
the operation we now know aa iridectomy (1797) and 
which thereafter be'camc his favorite procedure for arti- 
ficial pupil. 
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Adams,** in 1812, revived the operation of Cheselden 
with certain modifications. While his puncture was 
made in the same location, his technie was different. He 
entered the sclera with a small iris-scalpel' of his own 
special design (Fig. 7), which, like Sharpe, he passed 
through the iris-mcnihrnnc ^nto the anterior clianiber, 
carrying it across to the nasal side (Fig. 8). From en- 
trance to exit lie always kept the edge of the knife 
turned back toward the iris, so as to cut from before 

13- Beer, Georg JoRcph : Anslcht der KuDBtllctieu PupllleQ-Blld' 
iinB. WIen, 1805. p. 10.^, 

14. Adams. Sir William: A Tienllse on Arllficlal Pupil, London, 
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backwardp. lie was tiius able by tlie mtwt delicate pi'es- 
sure of his instrument, to make a long horizontal inci- 
sion, without causing iridodialysis (Fig. 9). If the first 
incision appeared to be too short, he did not withdraw 
the knife entirely, but again carried it forward and 
partially withdrew it, always cutting in the same plane. 
To quote his own words, "by repeating the effiorta to 
divide the iris (taking care in so doing to make as slight 
a degree of pressure as passible upon the instrument, in- 
stead of withdrawing it out of the eye at once, as recom- 
niondod by Clicscld^'n), a div'sion of that membrano 



may, in almost all cases be effected, of a requisite size to 
establish a pennanont artificial pupil" (Figs. 10 and 

11). 

Here were three elements of success, a sharp knife, a 
gentle sawing movement, and the most delicate pressure 
of the instrument. His method was a decided advance, 
and he reported success in nearly one hundred cases. 
Other.i, less skilful, however, failed of success, and the 
severe criticisms of Scarpa,'" though evidently unjust 
and tinged by personal animosity,'* cast a shadow of 
doubt on the method. 



Occhi, Ed. qulQta, I'avla. 18 
p, 373. 
Ifi. Rdln. M»t. anil siira. . 



From that time on for nearly half & caitury this form 
of iridotomy was practically abandoned, the pendulum 
swinging toward the use of aciseors, which MauHoir had 
popularized and Scarpa had indorsed. Walton/^ how- 
ever, about 1852, proposed a method closely resembling 
that of Heuermann (E^g, 12) and almost identical 
with that of Beer (vide Fig. 6). Hia iria-knife (Fig. 
12) was practically tlie same as the broad iris-knife of 
Beer. He incised the cornea near the limbus, and passed 
the knife across the anterior chamber to the middle of 
the iris-membrane which he punctured with a sweeping 
vertical incision (Fig, 13). If the tissue still retained 
its elasticity there appeared a long pupillary aperture, 
elliptical and vertical (Figs. 14 and 15). This incision, 
however, like all those made through a single set of the 
iris fibers, was only suecessful when there was sufficient 




resiliency remaining in the iris tissue to draw the slit 
open, and thus keep the edges from uniting. While 
this method never became very popular, there were some 
who later practiced it by substituting a xery narrow 
Graefe knife for the iris-knife of Heuermann, Beer and 
Walton. In fact, this latter procedure still has eonsid- 
erable vogue, both for iridotomy and capsulotomy. 

During tlie following seventeen years no notable ad- 
vance was made, the scissors method still retaining its 
hold on the profession, until in 1869. von Graefe, after 
long reflection, became convinced of the dangers of that 
method, and communicated to one of his pupils, M. 
Meyer, his method of simple iridotomy performed with 
the knife-needle. Meyer" quotes his views as follows: 

17. Walton, H. Hbtdcs : The Surgical Diseases ot the Eje, Lon- 
don. I8(fl, p. 604. 

IS. Meyer, Kdouard : Traits Pratlqae des Maladies den Yeux. 
Paris, 1S80. traaalated br Freeland Fergus. Philadelphia, 1A»T. p. 



338 

"For such cases von Graefe has suggested another method of 
operation, the principle and execution of which are contained in 
the following note written for us by that illustrious savant in 
1869: 

"When, in consequence of a cataract operation, the lens is 
absent, and when there is highly developed retro-iritic exuda- 
tion, with disorganization of the iris tissue, flattening of the 
cornea and the other sequelae of a destructive iridocyclitis, I 
substitute simple iridotomy for iridectomy, which is the opera- 
tion hitherto performed, generally without success. The opera- 
tion consists in inserting a double-edged knife, resembling in 
shape a very sharp pointed lance-knife, through the cornea and 
newly formed tissues till it pierces the vitreous body, and im- 
mediately withdrawing it; and, while withdrawing it, enlarg- 
ing the wound in the membranes without increasing the size 
of the corneal wound. Experience shows that such plastic 
membranes attached to the atrophied iris and to the capsule 
of the lens have a tendency to contract sufficient to maintain, 
to a certain extent, the opening which has been made. 

"If, in the ordinary method of iridectomy, combined with 
laceration or extraction of the false membranes, we find that 
the artificial pupil usually becomes closed, we must- attribute 
this to an excessive vulnerability, which immediately sets up 
proliferation in those tissues which have been touched, and 
which are endowed, in consequence oi their structure, with an 
irritability altogether peculiar. We Know that even the transi- 
tory reduction of the intraocular pressure, which follows the 
evacuation of the aqueous humor, is sufficient to give rise to 
homorrhafi^e in the anterior chamber, which interferes with the 
])erfo(t success of the intended operation; but most of our fail- 
ures in the ordinary methods are due to the irritation caused 
by the forceps and the traction on the surrounding structures. 
Simple iridotomy is free from such inconveniences; it is, so to 
speak, a sub-corneal act, and enjoys the immunity which be- 
lon<rs to subcutaneous operations. 

"I have also reduced the corneal wound to a minimum, by 
using small falciform knives. These are passed through the 
fal^^e inembranoR, which are then cut from behind forward." 

Von Graefe thus proposed two methods, (1) by cutting 
from before backward with a double-edged lance-knife, 
according to the method of Heuermann. and (2) by 
cutting from behind forward with, a sickle-shaped knife, 
after the original suggestion of Cheselden. Later in the 
same year, as he lay on his last bed of illness, he became 
FO absorbed in the study of this subject that he sent a 
telegram to the Heidelberg Congress^® (September, 
1869), in which he advocated the method by the sickle- 

m. KUnlsche Monatsbliitter fiir Aiigenheilkunde, 1869, p. 431. 
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shaped knife-needle as the best procedure. His last mes- 
sage to his colleagues showed, therefore, that through 
mature conviction he strongly favored the use of the 
knife-needle, and the making of a sub-comeal incision in 
the iris-membrane without evacuating the aqueous hu- 
mor. His untimely death, however, prevented him from 
further perfecting this procedure and presenting it to 
the profession. 

Galezowski,^® in 1875, published a somewhat similar 
method in which he used his falciform knife, aiguille-a- 
serpette (Fig. 14), which he introduced through the 
cornea and iris-membrane, making either a horizontal 
or a vertical incision, with a "go-and-come" (sawing) 
movement, after the suggestion of Adams. If this 
single cut was not sufficient, he made a linear incision of 
the cornea with a Graef e knife, drew out the iris and cut 
it off with scissors. By a process of evolution, however, 




Fig. 16. — Sickle-shaped knife, AIguille-a,-s€frpette (Galezowski). 

he perfected the former procedure and eliminated the 
scissors. This latter method was published in the third 
edition of his book in 1888. He punctured the cornea 
and iris-membrane with the sickle-shaped knife, making 
first a horizontal incision by the sawing movement of 
Adams, and finishing with a second cut in the vertical 
direction, thus forming a T-shaped incision. In actual 
practice, however, he almost always prolonged this sec- 
ond cut, thus making a crucial incision after the man- 
ner of Guerin.^^ 

The writer,^^ in 1888, was led to devise an operation 
with a modified Hays knife-needle, in which through a 
corneal puncture he made a converging incision in the 
iris-membrane which resembled an inverted Y. The re- 
sulting pupil opened up and formed either a triangular 
or an oval-shaped pupil depending on the degree of stiff- 
ness or resiliency of the iris-membrane. This method 
will be described in detail later on. 

20. Galezowski, Xavler : Maladies des Yeux, 2d. ed., Paris, 1875, 
p. 401, and 3rd. ed., Paris, 1888, p. 384. 

21. A brief description of the author's method was first published 
in de Schweinitz on Diseases of the Eye, Philadelphia, 2nd. ed., 
1896, p. 607. 
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II. SCISSOKS METHOD. 

AVo will now return to the consideration of the second 
school in which scissors were introduced through a previ- 
ously made corneal section and a free incision was made 
in the iris-membrane, or a portion of the membrane ex- 
cised. 

Janin/^ in 1768, having abandoned the procedure of 
Cheselden, proposed a new method. He incised the 
cornea below as for cataract extraction, and raised the 
corneal lip with a spatula while he introduced a pair of 
curved scissors, the lower blade of which was pointed. 
He plunged this sharp blade through the iris-membrane, 
and with a single vertical cut made a crescentic pupil 
which gaped sufficiently for visual purposes. As this is 
the first known description of iridotomy by the scissors 
method it is probable that Janin was the originator of 
this procedure. 




Fig. 17. — Wenzel's cataract knife, and method of incision (after 
Mackenzie). 

Wenzel,^^ in 1786, employed a different method. With 
a lance-shaped cataract knife he entered the cornea, 
dipped through the iris-membra^ie, returned to the an- 
terior chamber, and continuing to cut made a counter- 
puncture on the opposite side of the cornea, following 
which he completed his cataract incision. This gave a 
semilunar flap of iris tissue which could easily be ex- 
cised bv scissors passed through the large corneal open- 
ing (Fig. 17). 

Maunoir,-" in 1802, took up the method of Janin. 
with the object of improving it. He made an incision 
near the corneal margin, through which he introduced 
a pair of long, thin, angular scissors of his own design 
(Fig. 18), one blade of which was sharp-pointed like a 
lancet, and the other button-pointed like a probe. The 

22. Wenzel, Baron de : Traits de la Cataracte, Paris, 1786, trans- 
lated by James Ware, London, 1805, ii, p. 256. 

23. Maunoir, Jean Pierre : M^moires snr rOrganieation de I'lris. 
et reparation de la Pupille Artiflcielle, Paris, 1812. 
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iris-membrane was then punctured by the sharp blade 
at about the natural location of the pupil^ and an inci- 
sion executed toward the ciliary margin of the iris. 
Finding that this single incision did not always suc- 
ceed,^* lie subsequently improved this method by making 
a seeond incision from the pupillary area toward the 
im margin, in the line of the radiating iris fibers, thus 
making a divergent V (Fig. 19). This triangular flap 
was then allowed to shrink back, or if too stiff, was 
drawn out and excised. The resultant pupil assumed 
the shape either of a triangle, a parallelogram (Fig. 
19), or a crescent (Fig. 20). He always made his in- 
cision parallel with the radiating fibers of the iris and 
across the circular fibers. 

Scarpa,^'' in 1818, having abandoned his o\^ti method 
of iridodialysis as wholly unsatisfactory, adopted Mau- 




FIjj. IS. — Maiinolr scissors 



noir's procedure with enthusiasm, chiefly because he had 
by a friendly correspondence-* personally encouraged 
Maunoir with advice and suggestion during its develop- 
ment. He indorsed Maunoir's plan of a double incision 
when he stated his conviction that "experience has 
proved that in order to obtain, with the most absolute 
certainty, a permanent artificial pupil, it is necessary to 
make two incisions in the iris so as to form a triangu- 
lar flap in the membrane, in the form of a letter Y, the 
apex being precisely in the center of the iris and the 
base near the great margin." Some have claimed that 
Scarpa himself originated the V-shaped incision, but 
he gives Maunoir full credit for its successful accom- 
plishment, although he does suggest some additional 
indications for its practical application. 

His opposition to the knife-needle incision of Cliesel- 

24. Medlco-Chlr. Trans., London, 1816, vli, p. 301, and ix. p. 382. 
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<lon arose from the fact that the pupil either did not 
open, or if it did open would not remain permanent, 
chiefly because of the single iris incision. His antagon- 
ism to the more successful procedure of Adams was the 
result of a caustic personal controversy^® with that skil- 
ful surgeon, who ably parried his charges.^* His great 
influence with the profession of that day, however, 
served to check the sentiment in favor of Adams' pro- 
oodure, and when the weight of his indorsement was cast 
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Fig. 19 







Fig. 20. 

Fig. 19. — V-shaped iridotomy with scissors (Maunoir). 
-Parallelogram pupil (Maunoir). 



Fig. 20. 



in favor of Maunoir's operation the scales were de- 
cisivelv turned toward the side of the scissors method. 
Mackenzie/^ in 1840, practiced Maunoir's operation 
with considerable success, but in certain cases found it 
necessary to employ a slight modification of this pro- 
cedure. He reversed Maunoir's incision by making the 
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Fig. 21. . Pig. 22. 

Fig. 21. — Crescent pupil (Maunoir). Fig. 22. — Mackenzie's in- 
cision in cornea and iris-membrane (Mackenzie). 



same divergent V across the radiating fibers of the iris 
instead of parallel with them (Fig. 22), thus securing a 
triangular pupil (Fig. 23), which Lawrence^^ thought 
might succeed in some cases where Maunoir's method 
would not be available. 



2.'5. 



Mackenzie, William : Diseases of the Eye, 3rd. ed., London, 



1840, p. 74G, American edition, edited by Hewson, Philadelphia, 
IS.').!, p. 815. 

26. Lawrence, Sir William : Diseases of the Eye, edited by Hays, 
Philadelphia, 1854, p. 478. 
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Bowinaii,^'' in 1872, proposed a method which, though 
surgically diflScult to execute, was quite ingenious, and 
may have been the initial suggestion that stimulated 
DeWecker to write his monograph in the following year. 
I will quote his description as follows: "We make a 
double opening simultaneously on opposite sides of the 
cornea. It is more convenient, of course, to make these 
two openings in a horizontal than in a vertical direction. 
I then run a pair of scissors in two diverging lines (V) 
from each incision, thus enclosing between the incisions 
a large square or rhomboidal portion of the iridial region 




Fig. 23. — Resulting pupil from Mackenzie's incision (Mackenzie). 

including the pupil, and all the structures there. You 
then withdraw the portion thus cut out. There is no 
drag on the ciliary region; whatever is withdrawn has 
been cut awav from its connections beforehand." This 
method is simply an elaboration of tlie one proposed by 
Maunoir, in which, instead of forming one divergent V, 
Bowman has made a duplicate incision on the opposite 
side, and by joining the bases of these two resultant tri- 
angles has caused them to take the shape of a rhomboid, 
thus <>. 






Fig. 24. Fig. 25. Fig. 26. 

Fig. 24. — IMan of Bowman's first iris incision. Divergent V. 
Fig. 25. — First incision completed. Plan of second, showing double 
V. Fig. 26. — Rtiomboidal pupil, resulting from Bowman's iridotomy. 

DeWecker,^* in 1873, published his admirable mono- 
graph on iridotomy. in which he proposed the operation 
which bears his name, and which has long stood as the 
best recognized method of this procedure. He advo- 
cated two different ways of performing this: 1, simple 
iridotomy, and 2, double iridotomy. 

27. Transactions, Fourth Int. Ophth. Cong., London, 1872. p. 170. 

28. Dp Wecker. I.ouis : Annales d'Oculistiqiie, Sept.. 1878. p. 
123, et seq. 
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1. Simple Iridotomy, — This is practically the same 
operation as Critchetf s sphincterotomy and Bowman's 
visual iridotomy, although differently executed. It has 
been supplanted in our day by iridectomy, and does not, 
therefore, come within the purview of this discussion. 

2. Double Iridotomy, — He rightly claimed this was 
both antiphlogistic and optical in its purpose. He em- 
ployed two distinct methods, which he designated as (a) 
iritoectomie, and (&) iridodialysis. The instruments he 
used were a small stop-keratome (Fig. 27) and a pair 
of specially deWsed fine iris scissors (pinces-ciseaux) 
(Fig. 28), one blade being sharp pointed and the other 
blunt. These scissors were a great . mechanical advance 
over all previous instruments of this kind, and undoubt- 
edly proved to be a most important element in the suc- 
cess of his procedure. 

(a) Iritoectomie, — He entered the stop-keratome 
through the cornea, made an exact 4 millimeter inci- 
sion, and then partly withdrew it while letting the 
aqueous slowly escape. As soon as the iris-membrane 
lioated up against the knife, he pressed forward, making 
a 2 millimeter incision in the iris. Slowly withdrawing 
the knife, he introduced the sharp point of the scissors 
through the iris buttonhole and cut obliquely from 
either extremity of the incision toward the apex of a 
triangle, thus making a convergent Y (Fig. 29). He 
then grasped the resulting triangular flap with the for- 
ceps and removed it, leaving an open central pupil. 

(h) Iridodialysis. — His second method was a coun- 
terpart of Maunoir's earlier operation, with the addi- 
tion of iridodialysis. He made the corneal and iris in- 
cision with the stop-knife, as in the previous method. 
Slipping in his scissors he cut from the center of the 
iris-membrane toward the periphery, and duplicated this 
incision at an oblique angle to the first, thus making a 
divergent V (Fig. 30). This formed a triangular flap 
which he grasped with forceps and tore from its ciliary 
attachment by iridodialysis. 

DeWecker's procedure was planned by a skilled opera- 
tor, and required great dexterity in its execution. When 
successful, however, the result was most brilliant. Nev- 
ertheless, it was impossible to eliminate the danger of 
hemorrhage and loss of fluid vitreous in iritoectomie, 
while in iridodialysis there was the added danger of a 
torn ciliarv surface and traction on the ciliarv bodv. His 
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strict injunction to have a trained assistant hold np the 
speculum blades in order to avoid the loss of fluid 
vitreous, showed how much he feared this disastrous 
contretemps. The success of his method of incision is 
well shown in the illustration of his two cases (Figs. 31 
and 32). 




^ 




• LUCR • 



I 



Fig. 27. — Stop-keratomes, straight and angular (DeWecker). 

I have already suggested the possibility of Bowman's 
paper before the London Congress of 1872, having given 
origin to DeWecker's monograph in 1873. This seems 
quite reasonable when we consider that Bowman pro- 
posed two methods of iridotomy, one his double V oper- 
ation with a rhomboidal pupil (previously quoted), and 
the other a visual iridotomv or sphincterotomv, bv cut- 





Fig. 28. — Forceps-scissora (plnces-ciseaux) (DeWecker). 

ting through the pupillary margin with a blunt corneal 
knife. These two methods are exact prototypes of 
DeWecker^s proposals. Furthermore, DeWecker was 
present at the London Congress where he heard Bow- 
man's paper, and took part in its discussion. In fact, 
thirteen years later DeWecker acknowledged-* that after 



29. I)e Wecker et Landolt 
Paris, 1880, ii. p. 303. 



Traite C'omplet d'Ophthalmologie, 
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considering the objections to Bowman's method of iri- 
dotomy "I addressed myself at that time to the search 
for an instrument which allows the avoidance of all trac- 
tion on the iris, and which can be handled through a 
narrow opening, while exerting its cutting action in a 
plane parallel to the surface of the cornea, against which 
the diaphragm of the iris applies itself, after the escape 
of the aqueous humor. The forceps-scissors having been 
discovered, it was easy for me to cause to be revived the 
procedure of Janin, and to make it decisively take rank 
in modern ocular surgery/' 

DeWecker makes only a casual reference to Maunoii'^s 
method, but credits Janin with the original suggestion 
of the method which he has thus elaborated. Neverthe- 
less, it is quite evident that DeWecker's method was 
simply a modification of the one outlined by Maunoir 
seventy years before. Furthermore, he lays down the 
same rule that Maunoir first offered: "Always cut par- 
allel to the radiating fibers and perpendicularly to the 
circular fibers of the iris." 

RELATIVE ADVANTAGES OF KNIFB-NEEDLE VS. SCISSORS. 

In reviewing the questions at issue between these two 
schools of iridotomy, one can not help noticing the con- 
stant oscillation from one method to the other as certain 
advances were made. The method by the knife-needle 
seemed to possess the advantage of easy accomplishment 
and less postoperative disturbance, but with the disad- 
vantage that often the pupillary opening was inadequate 
and promptly reclosed by plastic exudate. On the other 
hand, the method by the scissors was more difficult of 
accomplishment, caused more traumatism to the eye, 
was often complicated by great loss of fluid vitreous, and 
was frequently followed by severe inflammatory reac- 
tion. If, however, it proved successful, the resulting 
pupil was permanent and sufficiently large for visual 
purposes. The inclination of all operators seemed to be 
toward the use of the knife-needle, and it was only ne- 
cessity that forced them to adopt the more compli- 
cated procedure of the open operation with scissors. 
Yon Graefe seemed to recognize this when he referred 
to the knife-needle incision as "a sub-comeal act which 
enjoys the immunity of subcutaneous operations.'^ 

The chief advantages of iridotomy by the knife- 
needle are the ease of incision, the lack of traction on 
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the ciliary body, the freedom from postoperative inflam- 
matory reaction, the avoidance of opening an eyeball 
which may contain fluid vitreonB, the lessening of the 
tendency to iris hemorrhage from lowered tenBion, and 
the avoidance of the nebulous scar whitdi often followB 
a large corneal inciBion in old inflammatory eyes. The 
disadvantages revealed^ in the method of the knife-needle 
lay partly in the method and partly in the faulty instm- 
ments constructed in that day. Cheeelden, Morand, 
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Sharpe and Adams all made the mistake of entering the 
eye back of the corneoscleral junction, which is so near 
to the danger zone of the eye. Adams, however, made 
a two-fold improvement in adding to his operation a 
sawing movement and in advocating the "most delicate 
pressure of the instrument" in order to make a free in- 
cision. Heuennann waa appaxentlv the first to make 
the puncture through the cornea instead of through the 
sclera. 



Fig. 31. FlE. S2. 

Flc 31, — PupH by Irltoectomle. Two InclaloDB. CoHTergent V 

(UeWefker). Fig, a^.— Stenopalc pupil. SliiRle Iris Incisiun |tN) 



The advocates of the knife-needle method long labored 
under the disadvantage of making a single iris incision, 
while those who employed the scissors early discovered 
that a double incision was necessary to success. Although 
Janin was the originator of the scissors method, Maunoir 
was the first to deliberately try a triangular flap, which 
DeWecker later elaborated and made a permanent sue- 



338 

cess. The many disastrous results of the open opera- 
tion, however, compelled conservative surgeons, like von 
Graefe, to revert- to a study of Cheselden's method, and 
to seriously consider the great advantages which a sac- 
cessf ui iridotomy by the Imife-needle method would con- 
fer on surgeon and patient alike. 

THE CHOICE OF A KNIFE-NEEDLE. 

1. Cheselden^s knife-needle (Figs. 3 and 4) was a 
splendidly designed instrument, but a poorly executed 
one. The blade was too large (11 mm.) and the shank 
improperly rounded, so that both aqueous and vitreous 
were liable to escape through the scleral puncture. This 
leakage may explain many failures, although the single 
iris incision was undoubtedly the most serious fault of 
the method. 

2. The iris-scalpel of Adams (Fig. 7) was poorly de- 
signed but splendidly executed, the long blade com- 
pletely filling the wound and thus preventing the es- 
cape of any fluid. The cutting edge, however, was too 
long (15 to 20 mm.), and especially so for the execu- 
tion of the sawing movement advised by Adams. 

3. The double-edged lance-knife (Fig. 28) employed 
by Heuermann, Beer and von Graefe, was useful for the 
long sweeping incision in the iris-membrane which they 
advocated, but is not adapted for the method which will 
be described later. The same shaped knife with a small 
blade and a long shank is also used for this purpose, 
but is likewise too broad, too oval pointed and too much 
bellied to cut well, while the upper edge is liable to 
scarify Descemet^s membrane at the same time that the 
lower edge is executing the incision in the iris tissue. 

4. The sickle-shaped knife (Fig. 16) which von 
Graefe recommends and Galezowski employs, is excel- 
lent for making the puncture, but for the go-and-come 
movement, which Galezowski advises, is not nearly so 
good as the straight blade with a slight falciform point. 
It closely resembles the older falciform knife of Scarpa. 

5. The knife-needle of Knapp (Fig. 34), which is so 
generally used for capsulotomy, is unfortunately not well 
adapted for iridotomy. The point is too oval, the cut- 
ting edge is too much bellied, and the blade is too short 
(5 mm.). It will not easily puncture a dense iris- 
membrane, and the long sawing incision can not be 
well executed, because the short blade either persists in 
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slipping out of the iris incision or else allows the mem- 
brane to ride up on the shank, in either case interfering 
with the completion of the operation. 

6. SichePs iridotome (Fig. 35) closely resembles 
Knapp^s knife-needle, and although specially designed 
for this purpose, has the same faults, an oval point and 
a bellied edge. On the other hand, the blade is too long: 
(11 mm.) to be easily manipulated in the anterior 
chamber. 

7. The Hays knife-needle (Fig. 31), as suggested in 
the early part of this paper, has the same general shape 
as Cheselden's instrument, although much smaller. It 



Fig. 33. — Double edgcfd lance-knife (modern model). 

was devised by Dr. Isaac Hays, an early surgeon of the 
Wills Hospital, and, although not well known to the 
profession at large, has been in constant use by the 
staff of that hospital for more than half a century. I 
may be pardoned for briefly quoting the original de- 
scription of the instrument as published by Hays^® in 
1855 : 

"This instrument from the point to the head, near the handle 
(a to b, Fig. 36)^ is six-tenths of an inch, its cutting edge 
(a to c) is nearly four- tenths of an inch. The back is straight 
to near the point, where it is truncated so as to make the 




Fig. 34; — Knapp's knife-needle. 

point stronger, but at the same time leaving it very acute, 
and the edge of this truncated portion of the back is made to 
cut. The remainder of the back is simply rounded oflf. The 
cutting edge is perfectly straight and is made to cut up to the 
part where the instrument becomes round, c. This portion re- 
quires to be carefully constructed, so that as the instrument 
enters the eye it shall fill up the incision, and thus prevent the 
escape of the aqueous humor." 

8. The knife-needle, which I invariably use, is a modi- 
fied pattern of that devised by Hays. The form of this 
instrument lies midway between the falciform knife 
and the bistoury, and possesses the advantages of both. 
It has a very delicate point which punctures easily, and 

30. Amer. Jour, of the Med. Sciences, July, 1855,, p. 82. 



340 

an excellent cutting edge of sufficient length (7 mm.). 
If the shank is properly rounded it can be used with a 
sawing motion, sliding backward and forward through 
the corneal puncture without injuring the cornea, and 
without allowing the aqueous to escape. To accomplish 
this the more easily, the shank has been made 4 mm. 
longer than the original model. This instrument, there- 
fore, seems to meet all the requirements of a perfect 
iris-knife, viz., a falciform point which makes the best 
puncture, a straight edged blade which makes the best 
incision, and a cutting edge 7 mm. long, which is the best 
length for properly executing the sawing movement. My 
modeP^ of knife-needle (Fig. 37) resembles Cheselden's 
knife, as shown by Sharpe (Fig. 4), even more closely 
+,han the original pattern of Hays does. 




Fig. 35. — Sichel's iridotome. 

ESSENTIALS OF SUCCESS IN IRODOTOMY BY THE KNIFE- 

XEEDLE METHOD. 

1. A good knife-needle must be carefully selected. 
We have already concluded that the modified Hays 
knife-needle is the best model for this- purpose. The 
knife-needle must, of course, have a well sharpened 
point and edge. 

2. The character of the incision in the iris-membrane 
is of vital importance. It should' be a double incision. 
Guerin, Maunoir, DeWecker and Galezowski recognized 
this. Guerin made a crucial incision, Maunoir and De- 
Wecker adopted the triangular flap, while Galezowski 
advocated the T-shaped cut. Our choice is the V-shaped 
incision, which is undoubtedly the only one that will cut 
through all the iritic fibers in such a way as to give us 
the greatest retraction of the membrane. 

3. Absolutely no pressure should be made in cutting 
with the knife-needle. This must be recognized as the 
main secret of success, whether you are incising a dense, 
felt-like iris-membrane, or a thin filmy capsule. If this 
rule is observed all traction on the ciliary body will be 
avoided. 

31. This knife needle has been carefully made for me by Luer, 
Paris, and by Ferguson, Philadelphia. 
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4. The knife-needle should slide backward and for- 
ward through the corneal puncture with a gentle saw- 
ing movement. 

5. The corneal puncture and membrane counter- 
puncture should be far enough apart to make the corneal 
puncture a good fulcrum for the delicate leverage neces- 
sary in executing the iris incision. 

6. The knife-needle should be so manipulated that no 
aqueous shall be lost, as this accident may prevent the 
completion of the operation, and may increase the ten- 
dency to iris hemorrhage by lowering the ocular tension. 





Fig. 'AG. — Hays' knife-needle, exact size and enlarged (Hays) 



7. 



Every incision should be made a thoroughly clean 
cut, and all tearing of the tissues should be avoided. 

8.. The most perfect artificial illumination should be 
secured, either by an electric photophore or a condensing 
lens, as both iridotomy and capsulotomy require con- 
stant and close inspection of the operative field. 
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Fig, 37. — Author's model of knife-needle. 



AUTHOR S V-SIIAPED IRIDOTOMY: 

The method of V-shaped iridotomy, performed by me 
with my modified Hays knife-needle, may be described 
as follows; 

First Stage, — ^With the blade turned on the flat, the 
knife-needle is entered at the eorneo-scleral junction, or 
through the upper part of the cornea (Fig. 38), and 
passed completely across the anterior chamber to within 
2 millimeters^^ of the apparent iris peripherv\ The knife 
is then turned edge downward, and carried 3 millimeters 
to the left of the vertical plane (Fig. 39). 

Second Stage. — The point is now allowed to rest on 
the iris-membrane, and with a dart-like thrust the mem- 

32. Compare with millimeter scale beneath each diagram. 
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brane is pierced. Then vithoat makiug preBBure on the 
tissue to be cut, the kuife is drawn gently up and down 
with a saw-like motion, until the incision has been car- 
ried through the iris tissue from the point of the mem-- 
brane puncture to just beneath the point of the corneal 
pimcture. This movement is made wholly in a line with 
the axis of the knife, the shank passing td and fro 
through the corneal puncture, and the loss of any 
aqueous being carefully avoided in the manipulation. 

Third Stage. — The pressure of the vitreous will now 
cause the edges of the incision to immediately bulge 
open into a long oval (Fig. 35) through which the knife- 
i)iade is raised upward, until above the iris-membrane, 
and then swung across the anterior chamber to a cor- 



I'ij,'. ;w. - -AulhuL's v-Hbap*d Irodotomy. 

responding point on the right of the vertical plane, 
which, owing to the disturbance in the relation of the 
parts made by the first cut, is now somewhat displaced 
and the second puncture must be made at least 1 milli- 
meter farther over, i. e., 4 millimeters to the right of 
the vertical plane (Fig. 40), 

Fourth Stage. — With the knife-point again resting on 
the membrane, a second puncture is made by the same 
quick thrust, and the incision rapidly carried forward 
by the sawing movement to meet the extremity of the 
first incision, at the apex of the triangle, thus makinfr 
a converging V-shaped cut (Fig, 41). Care must be 
taken at this point that the pressure of the knife-edge on 
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the tissue shall be most gentle, and that the second in- 
cision shall terminate a trifle inside the extremity of the 
first, in order that the last fiber may be severed and thus 
allow the apex of the flap to fall down behind the lower 
part of the iris-membrane. If the flap does not roll 
back of its own accord it may be pushel downward with 
the point of the knife. When the operation is completed 
the knife is again turned on the flat and quickly with- 
drawn. 

CAUSES OF FAILURE. 

The most fruitful sources of failure are, first, a poorly 
sharpened knife-needle; second, a badly planned inci- 
sion; third, inability to sever the apex of the triangle; 
fourth, the early loss of aqueous; fifth, too heavy pres- 
sure with the knife-edge, and sixth, rocking or rotating 
the knife backward instead of making the sawing move- 
ment. All of these can easily be avoided, if the surgeon 
will only exercise care and good- judgment. 






Fig. 40. Fig. 41. 

Fig. 39. — Plan of first Incision. Fig. 40. — First incision com- 
pleted. Flan of second incision. Fig. 41. — Pupil resulting from 
V-staape=d iridotomy. 

In an occasional case, the iris-membrane may be so 
stiff that the apex of the flap will not retract. If the 
apex can not be pushed down by the tip of the knife 
turn the blade on the flat, puncture the base of the flap 
by a quick thrust, and with a sawing motion cut across 
its fibers so that it will fall back as though hinged ; or, 
if positive that the vitreous is not fluid, introduce a kera- 
tome in the cornea below, draw out the triangular tongue, 
cut it off with the iris scissors, and dress back the base 
with a silver spatula. 

It is possible that the capsule, or iris tissue, may lose 
its anchorage. In that event we must either reverse the 
procedure by entering the knife-needle below, and cut 
from above downward, or else pass a second knife-needle 
through the loosened edge of the membrane to fix it, and 
then proceed with the usual method. 

Occasionally, the apex of the triangular flap will hold 
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fast, because ilie last fiber of tissue has not been severed. 
If the leverage ie too short to incise it from above, with- 
draw tlie knife-needle and reintroduce it far enough 
from the apex to secure the proper leverage, and again 
incise it gently, until it falls back. 

Traction on the ciliary processes, accidental puncture 
of the ciliary body, or the tearing of the membrane from 
its ciliary attachment may aJl set up iridocyclitis or 
glaucoma, and should therefore be avoided. As tense 
capsular hands are liable to engender a similar condition 
they should be incised. If any of these traction bands 
should remain in the edge of the coloboma, we may enter 
the knife behind them and gently saw through into the 
already cleared pupil, before withdrawing the knife. 

ILI.0STR4TITE CASES. 

I will briefly cite a few examples of the V-shaped oper- 
ation, two that were my first efforts, and two that were 
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recent eases. They were all of the class that are often 
abandoned as hopeless ; hence the visual result is far be- 
low the operative success. 

Ca.se 1.— History. — F. 51., a^ed 55 years. 0. D, complete 
iiieiiihranou* ooflusioii of pupil . from iridocyclitis, following 
catarnrt extraction. The iris and capsule are tensely drawn up 
toward the ciliary border. Light perception and projection 
good. Several elTorts have been made to incise the membrane, 
bnt without success. Admitted to Will* Hospital by the late 
Dr. Goodman, throuffh whose courtesy I operated. 

Operation. — On Jan. 15, 1889, I made two long incisions, 
almost crucial, and extending beyond the apex of the V, re- 
sulting in a W-shaped pupil, on account of the stiff iris mem* 
brane (Fig. 42). With S. -|- 10 D. he saw 20/50, 

Case 2.—Hiatory.—J. S., aged 30 years. O. S. injured and 
enucleated. 0. I), sympathetic inflammation, chorioldal cata- 
ract: three discissions and one iridectomy, down and in. 
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Membranous occlusion of pupil. I flrst saw him in 18SS while 
liouge surgeon at the Wills Hospit&l, where irjdotomy was skil- 
fully performeii nine times by one of the surgeons, the methods 
being varied and ingenious, but without success, as the in- 
cision was invariably closed by plastic eiudate. My interest 
in this series of operations first drew my attention to the 
subject of iridotomy, and stimulated me to develop the method 
I have here submitted and which T first tried in Case 1. 

One year later this patient came to my clinic at St. Joseph's 
Hospitsl. Iris was discolored, capsule thickened and visible 
through the coloboma, down and in; areas of scleral thinning, 
with pigmented ooorioid showing through. T — 3. Light per- 
ception good, projection only fair. 

Operalion. — On June 17, 1889, I made a. V-shaped iridotomy 
along the outlines of the former iridectomy. The membrane 
freely opened up into a triangular or pear-shaped pupil {Fig. 
43), which proved permanent, but was only useful for quanti- 
tative vision, about 3/200. No further test could be made 
because the disorganized vitreous was lilted with floating 



ma.sges. I have seen him within a, year, going about and earn- 
ing his living. From an operative standpoint I have always 
considered this early effort one of my most successful cases, 
chiefly because of the great density of the iris-membrane and 
the lowered tension of the eyeball. 

Case 3.— History. — Mrs. A. D., aged 45 years. 0. D, iridect- 
omy for glaucoma seven years ago. 0. S. iridectomy two years 
ago by another surgeon, at which time there occurred slight 
incarceration of iris, followed by sympathetic ophthalmitis in 
O. D. The severe iridochorioiditis resulted in cataract and 
some shrinkage of globe. The cataracts were extracted from 
both eyes in 1907, followed by dense opacity of cornea aljove, 
iris bombe, shallow anterior chamber, T — 2. Here was n. 
.soft, distensible, irif tissue with shallow anterior chamber and 
greatly lowered tension of the eyeball, constituting one of the 
most dilUcult conditions to operate on. 

Operation. — On May 13, 1907, the eyes being quiet, and 
light perception and projection fair, V-shaped iridotomy was 
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performed on both eyea. The leucomatous areag in the upper 
part of cornea necessitated making the pupil below. In O. D. 
the pupil opened up beautifully (Fig. 39), but in O. S. a tag 
of iris hung fast (Fig. 45) and was again incised two months 
later. The artist has illustrated the remaining portion of this 
tag very well. As soon as the iris tissue was incised it re- 
tracted, maldng the pupils larger than the area of incision. 
The test for glasses, nearly a year later, March 15, 190S, 
yielded the following result: 

O. D. S + 13 D = C + 4.76 D ax. 105° = 20/40. 

O. D. S + 13 D = C + 3 D ax. 85° = 20/40. 
Add 

0. D. S + 4 D = J. 10. 

0. S. S + 4 D = J. 10. 

These were ordered in biconvex torics. She had worn glasses 
for a year, but claims vision is much better with the new ones. 
This seems like an excellent result when we consider that Uiese 
eyes had passed through glaucoma, iridochorioiditia and cata- 
ract, followed by membranous occlusion of pupil, lowered ten- 
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sion and fluid vitreous. The high hyperopia and astigmatism 
show the phthisical condition of each globe. There is marked 
cupping of both nerve heads and the fields are contracted. 

Case 4. — History. — Mrs. B. M., aged 64 years. 0. S. struck 
by a stone in childhood, destroying vision. Dense leucoma 
above, chorioldal cataract, calcareous deposit; e:tclusion of 
l>upil. T — 1. Lpc. good. Lpj. fair. 0. D. recurrent attacks of 
inflammation for seven years, posterior synechice and cataract. 
Counts Angers at 6 inches. Extraction with iridectomy, both 
eyes, in 1907. Site of incision has become densely leueomatous, 
O. I), shows capsular area above, iris drawn up. 0. S. com- 
plete membranous occlusion of pupil. 

Operation.— Oct. 7, 1907, V-shaped incision was executed 
entirely in the iris tissue of 0. D., the pupil spreading out 
into an ovoid shape (Fig. 46), leaving area of capsule and 
small band of iris above. 0. S. was operated on Jan. 13, ■ 
1908, by the same method, the resulting pupil being almost 
round (Fig. 47) owing to the resilient iris tissue. 
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The test for glasses, March 10, 1908, gave the following re- 
sult: 

O. D. S 4- 12 D 3 C + 1.25 D ax. 135* = 20/60. 

O. S. S + 12 D ^ C + 1.25 D ax. 135° = 20/70. 
Add ^ 

O. D. S + 5 D — J. C. 

O. S. S -f 5 D = J. 12. 

These were ordered in biconvex torics, which she now wears 
with great comfort. It is worth noting that O. S. still retained 
good visual acuity, although blinded by an injury nearly fifty 
years ago. 

CAPSULOTOMY BY THE V-SHAPED METHOD. 

The application of the V-shaped method to capsu- 
lotomy shows an even greater field of usefulness, as this 
method is par excellence the best way of incising a deli- 
cate secondary capsular cataract. This should be done 
under artificial illumination. The pupil should be di- 
lated, as the area of incision is necessarily smaller than 
in iridotomy, and unnecessary wounding of the iris 
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Fig. 48. Fig. 49. Fig. 50. 

Fig. 48. — Author's V-shaped capsulotomy. Plan of first Incision. 
Fig. 49. — First Inclsloa completed. Plan of second incision. Fig. 
i>0. — Pupil resulting from V-shaped capsulotomy. 

should be avoided. The proposed capsular opening must 
be so calculated as to fall within the area of the'undi- 
lated pupil, or partly wiihin the coloboma if an iridect- 
omy has been previously performed. 

The knife-needle is entered at the upper corneal mar- 
gin, passed across the anterior chamber to a point 2 mm. 
to the left of the vertical plane (Fig. 48), the capsule 
punctured by a quick thrust, and the saw-like incision 
carried from below upward, as in iridotomy. The knife 
is then raised up above the capsule and swung 3 mm. 
to the right of the vertical plane (Fig. 49), the capsule 
is again punctured, and a duplicate incision carried up 
to join the first, at the apex of the converging V (Fig. 
50). 

Where the pupillary margin is adherent to the under- 
lying capsule, or the pupillary space is too small, it may 
be necessarv to start the incision in the iris tissue, a 
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little below the pupil, and then cut upward until the 
knife emerges into the pupillary area, thus making an 
irido-capsulotomy. The soft iris tissue is easily incised 
if no pressure is made with the knife, and the sawing 
motion is maintained. 

AFTEK-TREATMENT. . 

Postoperative inflammatory reaction is infrequent, 
but if it should occur the usual antiphlogistic treatment 
of atropin, calomel, ice-pads and leaching should be 
actively instituted and continued until the eye is abso- 
lutely quiet. The operation itself is frequently an anti- 
phlogistic measure, because it relieves iris-tension and 
traction on the ciliary body. The usual compress of 
gauze and cotton, covered with a Liebreich patch, may 
be applied to the eye for the first twenty-four hours and 
rest in bed enjoined for that period. 

IN CONCLUSION. 

We have carefully reviewed the history of iridotomy 
for nearly two centuries, and noted how the pendu- 
lum has swung from knife-needle to scissors, and back 
again. We have learned that Cheselden, the father of 
iridotomy, originated the method of incision by the 
knife-needle, which Heuermann modified, and Adams 
later revip<Kl and improved. We have seen how Janin 
abandoned this procedure and originated the scissors 
method, which Maunoir greatly improved and caused 
to hold sway for more than half a century. We have 
heen deeply impressed by the fact that the mature, ju- 
dicial, mind of von Graefe led him to abandon the scis- 
sors and revert to the knife-needle method. We have 
seen how, soon after his death, the great influence of De 
Weckor liad swerved the thought of the ophthalmic 
world hack to the adoption of the scissors method in a 
greatly improved form. 

Whether I have succeeded in citing sufficient facts 
and arguments to establish my thesis in favor of the 
knife-needle, or not, I nevertheless submit to the pro- 
fession my V-shaped iridotomy and capsulotomy with 
a confidence born of twenty years^ successful experience 
in its use, and with the hope that it may prove equally 
efficient in the hands of others who will take pains to 
study and understand the method, and who may have 
the patience to put it in practice. 
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In 1906 I presented a paper before the Section on 
Ophthalmology on "The Treatment of Simple Chronic 
Glaucoma by Miotics",^ in which attention was called 
to the very satisfactory results which attend the use of 
these drugs in this variety of glaucoma, and their more 
intelligent and persistent administration was urged. It 
was pointed out that "while the results of operation are 
known to be less favorable in simple chronic glaucoma 
than those obtained in other forms of this disease, yet 
it is almost commonly conceded that even in this type 
iridectomy gives a better chance for retaining vision 
than any other form of treatment." 

It was questioned, however, whether there is posi- 
tive evidence that miotics are of less value than iridec- 
tomy in the treatment of chronic glaucoma, as no sta- 
tistical study had ever been made of a series of cases of 
this variety of glaucoma which had been treated by 
miotics long enough or in sufficiently great numbers to 
permit a comparison to be made with series of cases 
which had been operated upon by iridectomy. I re- 
ferred, in this connection, to a study which had been 
made of 167 cases of chronic glaucoma which wTre taken 
from the records of the Wills Eye Hospital, by Dr. Wni. 

* This paper has been accepted by the Executive Committee of the 
Section on Ophthalmology of the American Medical Association, to be 
presented before the Section at the Chicago Session, Jun,e 2-5, 1908. 
I*nbllcation rights reserved by the American Medical Association. 

1. The Journal A. M. A., 1907, xlviil, 676. 
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Zentmayer and myself in 1895, and I remarked that 
while many of these cases had been observed over a very 
protracted period, the miotics which were employed were 
doubtless administered indifferently in many instances, 
so that the full advantage which might have been gained 
from them was not obtained in any of the cases. 

Notwithstanding this failure to obtain a maximum 
effect from the miotics, the comparison which was made 
between the medicinal and operative form of treatment, 
and which was based on a careful analysis of all the 
cases, was very favorable to the former. 

Among the conclusions which were arrived at may be 
cited the following:^ ^^hen the drug was well borne 
it was found that the central visual acuity improved in 
G2.16 per cent, of the cases, while it remained unaltered 
in 21.62 per cent. In only 16.21 per cent, did the vision 
diminish, the drug being powerless to prevent it. Its 
influence on the extent of the visual field was not so 
great as on the degree of visual acuity, for an improve- 
ment was noted in the former symptom in but 50 per 
cent, of the cases. The field remained stationary in 
18.75 per cent., while in 31.25 per cent., it steadily di- 
minished. Contrasted with these figures are those ob- 
tained from a study of the cases on which iridectomy 
was performed. As a result of this procedure, vision 
was improved in 60 per cent., and remained the same 
in 20 per cent, of the cases. In another 20 per cent, the 
operation failed to prevent the loss in visual acuity. 
The extent of the visual field was increased in 30 per 
rent., and remained unchanged in 20 per cent, and 
(liminshed in 10 per cent.'' 

The limitations of these conclusions were, however, 
recognized, though it was asserted that from observa- 
tions which I had made over a very considerable num- 
ber of cases, both in private and dispensary service, 
since the publication of the report 12 years previously, 
that I was convinced that were it possible to compare 
an equal number of cases which had been subjected to 
iridectomy and to the action of miotics, properly ad- 
ministered over a similar period, the results would be 
shown to be far greater in favor of the former. 

The present communication is offered in proof of 
this assertion, inasmuch as I have been enabled to col- 
lect sufiicient and suitable data from cases of simple 
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chronic glaucoma treated by miotics, which were ob- 
served in my own practice and from notes generously 
given me by colleagues, to render a comparison with a 
similar series of cases treated by iridectomy possible. 

I desire at this point to publicly acknowledge my 
indebtedness to the gentlemen who aided me with their 
cooperation, as without their notes, such a statistical 
study would have been impossible, for one observer can 
scarcely acquire suflScient data from his own practice to 
draw conclusive results. As a rule, only private cases 
can be depended on for statistical purposes, for there 
are but few hospital patients who can be trusted to fol- 
low the miotic treatment. Again, chronic simple glau- 
coma is uncommon, and since as a rule, it affects those 
who are advanced in years, death often ensues before ob- 
servations can be extended over many years, even when 
the subjects of the disease remain constant in their 
attendance on one surgeon. 

TABLE T. 

Showing Length of Time Under Observation. 

16 years 1 case 

15 years 2 cases 

13 years 3 cases 

12 years 2 cases 

11 years 2 cases 

10 years 2 cases 

. 9 years 1 case 

8 years 5 cases 

7 years 4 cases 

6 years 6 cases 

5 years 7 cases 

4 years 8 cases 

3 years 6 cases 

2 years 9 cases 

1 year 7 cases 

Sixty-five cases have been analyzed, all, so far as it 
was possible to ascertain, being pure types of simple 
chronic glaucoma. It is necessary, however, to refer 
once more to the diflBculty there is in distinguishing 
between this variety of glaucoma and atrophy of the 
optic nerve with excavation. All of the cases which are 
reported, however, manifested increased intraocular ten- 
sion at some time while they were under observation, 
and all were observed suflBciently often to enable the 
diagnosis to be established as convincingly as the present 
state of our knowledge of the pathology of the two af- 
fections renders possible. 
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All were treated by miotics, in most instances in suffi- 
cient dose to keep the pupils very small, the strength of 
the drug being increased from time to time to secure 
this, which is so essential in order to obtain the desired 
effect on the intraocular tension. 

All but seven of the cases were observed over a period 
of two years; 12 had been carefully followed for more 
than 10 years. 

The average period of time each patient was under 
observation was five years and eight months. 

As most advocates of iridectomy in simple chronic 
glaucoma urge the necessity of early operation, and as it 
is generally recognized that the treatment and the prog- 
nosis of the affection is much influenced by the stage in 
which the disease comes under observation, I have di- 
vided the cases into three classes, according to their de- 
grees of development: (1) Beginning cases; (2) mod- 
erately advanced cases; (3) very advanced or desperate 
cases. 

Of the total number, 19 are recorded as beginning 
cases. 28 as moderately advanced and 7 as far advanced 
cases. The histories of 8 cases are added in which iri- 
dectomy had been done on one or both eyes, but always 
in conjunction with the employment of a miotic. Fi- 
nally, the notes of two additional cases are given: Of 
one case, because, though many of the signs of glaucorrn 
were present, the diagnosis of the true nature of the case 
is in doubt, and of the other as it demonstrates the slow 
progress of the disease, even without treatment. 

Observations could be made of but 110 eyes, 13 out of 
the 130 which were presented for examination being 
blind or nearly so from glaucoma, while in two in- 
stances the eye was blind from other causes, i. e,. sar- 
coma of chorioid and phthisis bulbi. Five eyes were 
normal. 

Of the 110 glaucomatous eyes it was found that vision 
had either improved or held its own during the entire 
time the case was under observation, over a varyin<x 
period of years, in 88 eyes, or 80 per cent; that there 
had been a slow deterioration in both central and peri- 
pheral vision in 13 eyes, or 11.8 per cent., while in 9 
eyes (8 per cent.) the miotics seemed to exert no in- 
lluence whatsoever on viLion. the eyes going gradually 
blind, and passing into absolute glaucoma. The form 
field was maintained as long as the case was under oh- 
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servation in 51 eyes, or 45 per cent. Loss in form field 
was observed in 59 eyes, or 55 per cent. The average 
length of time vision was maintained in each case was 
5 years and 3 months. 

TABLE 2. 

Vision and field improved in 3 eyes for a period of 2 years. 
Vision and field improved in 1 eye for a period ot 5 years. 
Vision improved but field contracted in 1 eye during period of 1 
year. 

TABLE 3. — NoBMAL Vision and Normal Field Maintained. 

Beginning cases. 

In 4 eyes for 13 years. In 4 eyes for 5 'years. 

In 2 eyes for 12 years. In 3 eyes for 4 years. 

In 2 eyes for 11 years. In 2 eyes for 3 years. 

In 1 eye for 8 years. In 3 eyes for 2 years. 

In 1 eye for 7 years. In 2 eyes for 1 year. 
In 2 eyes for 6 years. 

TABLK 4. — NoBMAL Vision Maintained, but with Contbactbd 

Field. 



(a) Beginning Cases (11). 

In 1 eye for 16 years. 

In 1 eye for 10 years. 

In 1 eye for 8 years. 

In 3 eyes for 6 years. 

In 1 eye for 5 years. 

In 4 eyes for 4 years. 



In 1 eye 
<c) Far Advanced Cases (2) 
In 1 eye for 15 years. 
In 1 eye for 4 years. 



(b) Moderately Advanced 
Cases (28). 
In 1 eye for 15 years. 
In 2 eyes for 12 yearn. 
In 3 eyes for 3 years. 
In 1 eye for 6 years. 
In 3 eyes for 5 years. 
In 4 eyes for 4 years. 
In 4 eyes for 3 years. 
In 4 eyes for 2 years. 
In 1 eye for 1 year. 



TABLE 5. — Both Centbal Vision and Field Reduced at Time of 

COMMSNCBMINT OF TBBATMBMT^ BUT BOTH MAINTAIKBD WHIIA 

Case was Undbb Obsbbvation. 



(a) Moderately Advanced 

Cases (13). • 
In 2 eyes for 8 years. 
In 2 eyes for 5 years. 
In 3 eyes for 4 years. 
In 4 eyes for 4 years. 
In 2 eyes for 2 years. 



(b) Far Advanced Cases (7), 
In 1 eye for 3 years. 
In 5 eyes for 2 years. 
In 1 eye for 18 months. 



TABLE e:- 



-Slow Detebioration in Both Central and Pebiph- 
ebal Vision. 



(a) Beginning Cases (4). 
In 2 eyes for 8 years. 
In 2 eyes for 4 years. 



(b) Moderately Advanced 

Cases (9). 
In 2 eyes for 10 years. 
In 2 es^es for 8 years. 
In 3 eyes for 2 years. 
In 1 eye for 1 year. 
In 1 eye for 2 months. 



TABLE 7.- 



-MlOTlCS POWEBLBSS TO PREVENT LOSS OF ViSION, 

BiiiNDNBSs Ensuing. 



1 eye goin^ blind in 6 years (beginning case). 

1 eye going blind in 5 years (moderately advanced). 

1 eye going blind in 4 years (moderately advanced.) 

2 eyes going blind in 3 years (moderately advanced). 
2 eyes going blind in 2 years (beginning case). 

1 eye going blind in 2 years (moderate). 
1 eye going blind in 18 months (moderate). 
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Iridectomy was performed on 11 of the 68 cases. Two 
doubtful cases maintained vision 3 years. Four begin- 
ning cases maintained vision 14 months (miotics useful 
in other eye) ; one, 6 years (miotics useful in other 
eye) ; another, 18 months (miotics useful in other eye) ; 
iridectomy powerless in one case. 

Five moderately advanced cases: Maintained vision 
2 years in 1 case after visual acuity had been raised by 
miotics; 6 months in 1 case after miotics had failed; 
10 months in 1 case after miotics had failed; 1 vear in 
1 case after miotics had failed; 6 months in 1 case after 
miotics held the disease in check 3 years. 

Such are the figures obtained from an analysis of 110 
eyes treated by miotics. The interesting question now 
arises, how do they compare with similar series treated 
by iridectomy? 

Fortunately, there are available for this purpose two 
groups of cases which are admirably adapt^ to a com- 
paxatiye study, for Bull, of New York, in 1902, gave 
the postoperative history of 50 cases of simple chronic 
glaucoma, before the American Op-hthalmological So- 
ciety, and last year before the same society gave the his- 
tory of GO additional cases. All of the cases' of both 
groups had been under observation for varying periods 
and all occurred in BulPs ownr practice. TMs series, 
ti (Tef ore, possesses a peculiar value, as the expre^ion 
of the personal experience of one of America's most em- 
inent surgeons and observers, and may be taken as a 
fair index of the maximum effect which may be gained 
by iridectomy. 

In Bull's first series (50 cases, 94 eyes iriddctomized), 
there was a maintenance of the existing vision at the 
time of operation while under observation in 24 eyes, 
or 25.5 per cent., and a gradual failure in 58 eyes or 
61.7 per cent. The average length of time the mainte- 
nance of vision was noted in any given case wais 2 years 
and 5 months. 

The form fields remained as they were at the time 
of operation in seven cases (14 per cent.), which were 
imder observation for a period ranging from 15 months 
to 11 years, but became more contracted in 60 eyes. 
Absolute glaucoma resulted in 11 eyes. Total loss, 75.5 
per cent. Average length of time each case was under 
observation was 4 vears and 11 months. 
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In BulFs second series (60 cases^ 116 eyes iridecto- 
mized)^ the average length of time each case was under 
observation is not mentioned, the general statement 
being made of from 5 to 11 years. 

Vision — Temporary improvement in central vision in 
14 eyes, 12 per cent.; no permanent improvement in 
central vision in any eye; maintenance of vision for a 
period of years (the longest being 8 years) in 21 eyes, 
18 per cent.; gradual failure in central vision in 94 
eyes, about 70 per cent. 

Field — No maintenance of field while case was under 
observation in any case. Steady increase in the con- 
centric narrowing of the field in 92 eyes. In 16 eyes 
the final result was absolute glaucoma. Total in which 
field sank, 108 cases, or 90.3 per cent. 

Summary. — Apparent arrest of the progress of the 
disease as to central vision, condition of the field and 
tension in 21 eyes, or 18.2 per cent. ; 16 eyes passed into 
absolute glaucoma. 

When comparison is made of both of these series with 
that analyzed by me, it will at once appear that miotics 
exerted a much more beneficial infiuence than iridec- 
tomy. Thus, if central vision is considered, it will be 
found that in my series, each case of which was observed 
over an average period of 5 years and 8 months, vision 
was maintained in 80 per cent, of the cases, to 25 per 
cent, in BulFs first series and to 18 per cent, in his 
second; while there was a loss of central vision in 20 
per cent, of my cases to 61 and 70 per cent, of BulPs 
first and second series respectively, each case in his 
first group being observed over an average period of 2 
years and 5 months, while those in the second group 
were noted as being observed over a period ranging 
from 5 to 11 years. 

Miotics exerted a more favorable influence on the 
form field also than iridectomy, the field being main- 
tained as long as the case was under observation (each 
case an average of 5 years and 8 months) in 45 per 
cent, of my series, while the same was true of but 14 
per cent, of BulFs first series (over an average period 
of 4 years and 10 months for each case), while in the 
second series there was no maintenance of the field while 
the case was under observation in any instance. In 
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Bull's first series, 11 eyes passed into absolute glau- 
coma, in the second, 16 eyes, while in my series only 
9 eyes became totally blind. 

There axe other groups of cases, also, which may be 
used for purposes of comparison. Of these by far the 
most interesting for the purposes of this paper are the 
observations of Schleich, in Tiibingen, which were based 
on the study of 102 cases which had been iridectomized 
and of 46 cases treated by miotics. In the series of 
cases which were submitted to operation, vision became 
worse immediately after the iridectomy in 30 per cent, 
of the cases, and of this number 26 per cent, became to- 
tally blind in a short time, the remainder growing grad- 
ually worse, with the exception of 3 per cent, in which 
vision after the first loss was maintained. Of the 70 
per cent, who did not show an immediate deterioration 
of vision after the operation, sight remained unchanged 
for 2 years and even longer in 21 per cent., but there 
was a gradual loss in 79 per cent. In other words, 7.8 
per ceiit. became blind directly or shortly after the oper- 
ation; vision gradually failed in 76.5 per cent., being 
maintained in only 15.7 per cent, for a period of at least 
2 years. In the 46 cases treated by miotics, the results 
were more favorable, ^s vision was maintained in 39 
per cent., • progression of the disease being observed in 
the remaining 61 per cent. 

Another valuable communication is by Karrewiz, 
who reviewed the operations performed for the relief 
of glaucoma by Koster, in the Ophthalmic Clinic in 
Leyden during a period of 10 years. The results ob- 
tained in other forms of glaucoma are foreign to the 
scope of this paper and will not be dwelt on, of 20 eyes, 
however, with chronic glaucoma, which were iridecto- 
mized, record is made that vision was improved or re- 
mained in statu quo in 75 per cent, and diminished in 
25 per cent. 

Of the 75 per cent, in which loss of vision did not 
follow the operation, the visual acuity soon diminished 
in 74 per cent: of the cases, a lasting improvement be- 
ing observed in but 26 per cent. Tension remained 
normal in 79 per cent, of the operated cases, increasing 
after the operation in 11 per cent, from various causes. 
Notwithstanding the good effect on tension, the vision 
in 53 per cent, of the cases, in which tension was bene- 
fited, deteriorated. 



367 

Although giving no figures to support his statement, 
Koster's experience with miotics in patients refusing 
operation leads him to conclude that while there are 
cases which can be held in abeyance by drugs, they are 
very exceptional, and that under their use glaucoma 
progresses steadily. He admits their value, however, 
both before and after operation. 

In a discussion on the therapy of glaucoma before 
the Hungarian Ophthalmological Society, Grosz of 
Budapest reported that of 237 cases of glaucoma oper- 
ated on bv him, and which were under observation for 
a long time after the operation, 62 cases were instances 
of glaucoma simplex and success was attained by oper- 
ation in 70 per cent, of the cases. In the discussion 
Bela insisted on the necessity of keeping the eyes under 
the full control of miotics, and Csopodi reported a case 
of glaucoma simplex in which good vision had been pre- 
served for 4 years in one eye, the other eye which had 
been iridectomized being blind from glaucoma. 

Strong evidence in favor of the beneficial eflfect of 
iridectomy in simple glaucoma is advanced by von 
Hippel, of Gottingen, who based his statistics on the 
study of 58 patients with 74 glaucomatous eyes taken 
from among a total of 70,000 eye cases. Iridectomy was 
performed 65 times, sclerotomy 6 times and iridectomy 
with a later sclerotomy 3 times. Of this number only 
^^ eyes, for various reasons, could be utilized in pre- 
paring statistics, von Hippel is of the opinion that the 
long continued use of miotics in chronic glaucoma is 
dangerous, inasmuch as it obscures the symptoms and 
prevents iridectomy being done sufficiently early. He 
believes that they should not be used before the opera- 
tion, therefore, but employs them regularly and continu- 
ously after operation, as he is convinced that they exert 
an appreciable effect in preventing the progress of the 
glaucomatous process. In no case was central vision di- 
minished by the operation, notwithstanding that many 
of the cases operated on by him had markedly contracted 
fields and pronounced cupping of the disc. The sum- 
mary deduced by von Hippel from his statistics is as 
follows: Forty-one per cent of the cases operated on 
showed no aggravation of symptoms after 2 years; 20 
per cent, showed none after 5 years; 14 per cent, after 
10 years, and 9 per cent, after 14 years. He considered 
that 9 eyes (about 14 per cent) could be considered "as 
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cured for the present/* as 6 showed no loss in vision 
during a period of 1 to 2 years and 3 during a period 
of less than a year. A slow loss of vision, however, ap- 
peared in 17 eyes (about 26 per cent). All of these 
cases could be included under the class designated by 
me as "moderately advanced/* Thirteen eyes (20 per 
cent) went blind in spite of iridectomy, though a period 
of partial vision was attained in half of the cases for a 
period ranging from 3 to 5 years. 

To these statistics should be added the figures men- 
tioned by Uhthoflf, in the discussion of Berry^s paper be- 
fore the British Medical Association, in 1904, to the 
effect that after iridectomy he had found a perceptible 
improvement of vision in 5 per cent, of the cases. The 
disease remained stationary in about 45 per cent.; it 
advanced slowly, in spite of the operation, in approxi- 
mately 40 per cent, and grew much worse in fully 10 
per cent. 

In the discussion of Schleich's paper, Konigshofer 
said that as years go by he has grown to doubt the value 
of iridectomy, and he treats all cases first with miotics, 
iridectomy being resorted to as a last resort. He has 
even seen loss in the visual fields gradually improve un- 
der miotics. Adamiik,^ referring to -Wygodski^s con- 
tention that it is necessary to operate in cases of glau- 
coma as soon as possible, and even in the prodromal 
period, maintains that although originally he had been 
a strong advocate of iridectomy, since the development 
of the miotic treatment and particularly with the ability 
to secure good miotics, he doubte the value of operative 
interference in these early and prodromal periods. No 
matter how correctly the iridectomy may be performed, 
it gives rise to a certain diminution of visual acuity. 
After the operation the patients are more disposed to 
atrophy of the optic nerve, not to mention the compli- 
cations of hemorrhage, explosive and otherwise, which 
may occur during the operation. Fully admitting the 
great utility of iridectomy, he does not think that it is 
applicable to all the cases from the very start, but that 
first there should be medicinal treatment, and if this is 
faithfully carried out the necessity for operation will 
grow less frequent. 

It is interesting to note that this distinguished oph- 
thalmologist, who died in September, 1906, shortly after 

3. Ophth. Year Book, 1907, p. 198. 
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the publication of the above, had been a sufferer from 
attacks of glaucoma from the age of 36 years, which 
were always readily combated by eserin, normal vision 
being retained by the miotics until his death, which oc- 
curred 31 years after the first attack. 

In addition to these foreign statistics and expressions 
of opinion, a number of our own countrjnnen have 
given voice to their views regarding the various forms 
of treatment of chronic glaucoma. Lack of space pre- 
vents detailing what these views are, but those who are 
interested are referred to papers by Bull and Weeks 
before the American Ophthalmological Society in 1902, 
and to the discussion of their papers by Gruening, Theo- 
bald, Pooley, Chandler, Standish and Ring; to the dis- 
cussion of my paper^ by Weeks, Bull, de Schweinitz, 
Wilder and Callan ; to a paper by Risley* on "The Sur- 
gical Treatment of Chronic Glaucoma,^^ and finally to 
a paper by Cheney," of Boston, and to the discussion 
which it evoked by Hansell, Zentmayer, Ziegler, Veasey, 
de Schweinitz, Risley and myself. 

From a careful consideration of the views, both of 
these latter and of foreign observers, it is apparent that 
while a better technic has improved the results which 
are attained by iridectomy in skilful hands, and while 
there are some who still maintain the greater value of 
this procedure over any other means of therapy, the 
miotic form of treatment is gaining in adherents, and 
that those even who prefer iridectomy, insist on the 
adminstration of miotics after the operation has been 
performed, acknowledging their belief in the power of 
isuch drugs to control the glaucomatous process. While 
I do not believe that the series of cases which I have 
•collected offers absolute proof of the superiority of the 
miotic over the operative form of treatment, its com- 
parison with the percentages obtained by iridectomy 
makes it appear at least likely that such is the case. 
The types of the disease are so varied, however, and there 
are so many factors which are misleading in the compil- 
ation of statistics of cases of chronic glaucoma, that it is 
very desirable that very many other cases and groups 
of cases both of those treated by iridectomy as well as 



4. THE JoUBNAii A. M. A., 1907, xllx, 291. 
6. Ophthalmology, April, 1907. 
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by miotics, should be followed and carefully studied 
over long periods of years. I venture to suggest, there- 
fore, that the Section may undertake a compilation of 
further statistics under its own auspices, the members 
following their cases of chronic glaucoma as carefully 
and as long as possible, making frequent and accurate 
notes of the course of the disease, so that their reports 
may be available for statistical purposes. 

Just as the advocates of iridectomy find beginning 
cases to be more amenable to treatment than those in 
more advanced stages of the disease, so cases treated 
by miotics from the early stages give better percentages 
in so far as the maintenance of central and peripheral 
vision is concerned. Thus, of the 19 cases recorded as 
"beginning,^^ vision deteriorated in but 4 and even then 
only after a considerable period, a slow deterioration, in 
both central and peripheral vision being noted in one case 
over a period of 8 years, and in another over a period 
of 4 years. Absolute glaucoma supervened in but two 
cases which were under observation from their very in- 
cipiency, miotics being powerless to prevent one eye 
going blind in 6 years and another in 2 years. In view 
of such favorable statistics from the use of miotics 
alone, and with the possibility of error in the diagnosis 
complicating the situation and iridectomy being per- 
formed upon merely atrophic nerves, is operation ever 
justified when both central and peripheral vision are 
normal, without trial of what miotics can do? 

As argument against the propriety of early iridec- 
tomy, two cases may be cited, in one of which though 
the nerves presented all the signs of a commencing glau- 
comatous excava;tion, and the sclera were distinctly 
rigid, typical glaucoma cups never developed, though 
the case was observed for eleven years. Eserin was con- 
tinuously employed, though in weak doses, as I never 
have felt justified in relinquishing its use. Had an 
iridectomy been performed on what were still normal 
eyes, though possessing decided glaucomatous tenden- 
cies, it is possible that the eyes might have been lost, 
or sight at least impaired by the procedure, whereas 
vision is still normal. Vision is still safeguarded in 
both eyes by a miotic, the continuance of this treatment 
demanding nothing more of the patient than a few 
moments^ attention to dropping night and morning. 
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Case 1. — Female, aged 67. When first seen, discs in both 
eyes noted as being congested and the excavations large tem- 
porally, the macular vessels being distinctly kinked as they 
passed over the edges of the disc. 0*Tn. Fields normal. 
O. D. + S. 0.76 D. 3 + C. 0.50 D. ax. 180** = 5/6 
0. S. + S. 0.75 D. 3 + C. 0.50 D. ax. 160** = 5/6 

Eserin, gr. 1/10, gtt. ii, b. d., prescribed for both eyes. 

This patient has reported on an average of once each year. 
Vision and fields have remained normal in each eye, though 
the anterior chambers have perhaps become somewhat shal- 
lower, the nerves grayer, and the excavations more extended 
and deeper. Both scleras are rigid and tension is somewhat 
elevated. The miotic has been but slightly increased, being 
now employed in the strength of ^ gr. to fi. oz. i, gtt. ii, b. d. 

The secooid case was under observation for fifteen 
years, and during the past nine years of this period typ- 
ical glaucomatous cups, with all the other signs of ad- 
vancing glaucoma, slowly manifested themselves. Mi- 
otic treatment was prescribed, but was not persisted in, 
so that the patient was practically without treatment. 
Notwithstanding this, however, central vision is still 
normal in one eye, and almost so in the other, while the 
fields of vision are not greatly restricted. The patient 
^ is now 79 years of age, and has had the uninterrupted 
use of his eyes during the entire period of the develop- 
ment of the glaucoma. An iridectomy might have 
robbed him of his sight or might, at least, have occa- 
sioned hemorrhage or other complications which would 
have seriously interfered with vision. 

Case 2. — ^Male, aged 79. Under observation fifteen years, 
March, 1893, to March, 1908. When first seen, nerves hyper- 
emic. Central excavations. 

0. D. -h C. 0.50 D. ax. 90** = 5/5 

O. S. + S. 0.75 D. 3 + C. 0.50 D. ax. 60« = 6/5 

Six years later came for change of glasses; nerves grayer, 
excavations becoming depressed to T. side. Three years later 
(1902), large shallow glaucomatous excavation in right eye 
and forming one in left. T. +. Anterior chamber shallow. 

O. D. + S. 1.26 D. C + C. 1.25 D. ax. 120'» = 6/6 

O. S. + S. 0.50 D. 3 4- C. 0.50 D. ax. 180^ = 6/71/2 

(Fields as per Fig. 1.) 

Eserin, gr. 1/6, to fl. oz. i, gtt. ii, in each eye, b. d., pre- 
scribed. 

Not seen until two years later, eserin having been used but 
irregularly in the interval. Central vision in each eye as in 
1902. Fields more contracted, especially in 0. S. Eserin 
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continued in ascending doses, but patient failed to report until 
1908, when he confessed to not having used the miotic. 

O. D. V. + C. 0.50 D. ax. 160*^ = 5/5 paxtly 

O. S. V. -— C. 0.50 D. ax. 60** = 6/9 partly 

Tension is decidedly elevated in both eyes. The anterior 
chambers are shallow and the pupils one-third dilated. Both 
optic nerves are the seat of glaucomatous excavations, that in 
the right eye being the larger. 

In the 28 "moderately advanced^^ cases, 9 eyes showed 
slow loss of vision, while blindness supervened in 6. 
The best results of all, however, were attained in the 
"far-advanced^^ or desperate cases, for of the 7 so desig- 
nated, all maintained vision in a very remarkable man- 
ner, and in several instances over a long period of years, 
the most remarkable example of this being Case 48, the 
details of which were reported fully* in June, 1906. 

As even the most enthusiastic advocates of iridectomy 
realize the danger of operating on cases in this stage of 
the disease, all can at least agree that in the treatment 
of this type of cases miotics should be employed energet- 
ically and continuously, the pupils being kept at pin- 
point contraction. 

A number of the caees were seen from their very incip- 
iency, the glaucomatous cupping of the head of the nerve 
being preceded in each instance by a low-grade neuritis, 
similar to that noted by Zentmayer and myself^ thirteen 
years ago. Miotics were employed early in all these 
cases, but notwithstanding their energetic use, the glau- 
comatous process slowly became more manifested in each 
case, the excavations extending and deepening, the 
chambers becoming shallower and the sclera more rigid. 
While the disease in each instance gave decided evidence 
of progression, vision, however, and the visual field re- 
mained normal, showing that the glaucoma, while not 
entirely checked by the miotics, was in any event greatly 
retarded in its progress. Miotics can not, therefore, be 
regarded in any sense as curative, and must be relied on 
solely as measures which may hold chronic glaucoma in 
abeyance. 

In conclusion, I desire to emphasize what I have al- 
ready said elsewhere : First, that miotics should be relied 
on as the sole means of treatment only in those cases 
which are free from attacks of so-called "glaucomatous 
cOngestion,^^ the presence of such congestive symptoms 

6. The Journal A. M. A., 1907, xlvlil, 676. 

7. Wills Eye Hosp. Rep., 1895, 1, No. 1. 
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being in my opinion the chief indication for iridectomy ; 
and second, that to gain the full benefit of miotics it is 
necessary that they should be administered properly. Be- 
ginning in doses small enough to avoid creating spasm 
of the ciliary muscle, and rapidly increasing the dose 
until the pupil of the affected eye is strongly contracted, 
this degree of contraction should be maintained as long 
as life lasts by gradually increasing the strength of the 
solution, from time to time, and by instillations of the 
drug at intervals of every three or four hours. Con- 
junctival irritation may be avoided by employing only 
fresh and sterile solutions of the drug. Suitable cleans- 
ing washes should be administered, and attention given 
ix) the general health and especially to the condition of 
the blood vessels. Careful and repeated correction of 
the refraction error should be made and restrictions en- 
joined on the use of the eyes. 

BEPOBT OF BEGINNING CASES. 

Case 1. — History. — ^Female, aged 75 years. (The age given 
in all of the cases refers to what it was at the timef of last 
observation.) Under observation nearly sixteen years. 

First sought treatment on account of secondary glaucoma 
in the right eye, following iritis. Iridectomy performed, but^ 
without avail, vision soon being reduced to 2/40 eccentrically, 
and the field being much contracted. 

Examination, — Even at time of first consultation, 0. S. 
manifested signs of chronic glaucoma, the anterior chamber 
being shallow, the sclera rigid, and the excavation on the 
head of the nerve embracing its outer two-thirds, with un- 
dermined edges. O. S. V. -\- S. 0.50 D. 3 -f C. 0.25 D. ax. 
20** = 6/5. Field normal. Eserin, gr. 1/20 to fl. oz. i, pre- 
scribed. This patient has been seen at intervals of at least 
every six months during sixteen years, the miotics being 
gradually increased in strength until pilocarpin, gr. 4 to fl. 
oz. i, gtt. ii, t. i. d., is now employed to keep the pupil con- 
tracted a4 maximum. The anterior chamber has become very 
shallow and there is now a typical glaucoma cup embracing 
all but a small part, the nasal third of the nerve. (Fields as 
per Fig. 2.) 

O. S. V. -f S. 0.37 D. 3 + C. 0.75 D. ax. 155*' = 5/5. 

Despite the long- continued use of .miotics, there has never 
been any appreciable irritation of the conjunctiva caused by it. 

Remarks. — Glaucomatous process held in check while under 
observation for almost sixteen years, central vision being still 
normal and the field but slightly contracted. 

Case 2. — History, — Female, aged 52 years. Under observa- 
tion thirteen years. At time oif first observation O. D. + S. 
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0.75 D. = 5/5 ; O. 8. 4- S. 1 D. = 5/5. Both discs were dull 
gray to the nasal side, especially in the left eye. Seen at in- 
tervals of every two or three years. 

Exa/mination. — ^Ten years after first observation nerves 
noted as paler and forming pathologic excavations observed 
in each eye. Tension elevated. Eserin, gr. 1/10. gtt. ii, b. d., 
prescribed. Fields of vision and vision normal. Now large 
shallow excavations in each eye, sclera rigid. Marked pulsa- 
tions or retinal vessels on compression of the ^eball. 

O. D. V. -f S. 0.25 D. C + C. 0.50 D. ax. 20*^ = 5/5 

O. S. V. + S. 0.25 D. C -f C. 1.25 D. ax. 160 = 5/5 
Fields of vision normal, using eserin, gr. ^, gtt. ii, b. d. 
Remarks. — ^Development of glaucoma cups while under ob 
servation, though vision and fields continue normal. 




Fig. 1. — ^Fields of Case 2 : 10 mm. white and red. 

Case 3. — History. — ^Male, aged 72 years. Under observa- 
tion thirteen years. When first seen, optic nerves hyperemiC; 
central excavations; anterior chambers shallow. 

O. D. V. -f S. 0.76 D. 3 -f C. 0.50 D. ax. 170* = 5/5 
O. 8. V. + S. 1 D. 3^ C. 0.75 D. ax. lO** = 6/5 

Seen at intervals of one or two years. Nine years after first 
observation excavation in left eye found to have extended 
below to the edge of the disc, and to be distinctly undermined. 
Sclera resistant. Venous pulse. Anterior chamber shallow in 
both eyes. Vision and field of vision normal in both eyes. 
Eserin, gr. 1/10, gtt. ii, O. S., b. d., gtt. ii, O. D. u. d., or- 
dered, and has been continued uninterruptedly and in stronger 
doses during the past four years. The excavation in the left 
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eye has deepened and extended, and during the past year that 
in the right eye has also assumed a glaucomatous type. Ten- 
sion is perceptibly elevated in both eyes and the anterior 
chambers are shallow. 

O. D. -f S. 0.75 D. C + C. 0.50 D. ax. ITO** = 5/6 
0. S. + C. 0.62 D. ax. 175'* = 6/5 

The fields are normal. 

Remarks. — ^The glaucomatous excavations formed while 
patient was under observation, the degenerative process in the 
nerves being preceded by a stage of hyperemia. Though the 
excavations have extended and the tension has become more 
elevated, vision and fields have remained normal. 

Case 4. — History, — Male, aged 51 years. Under observation 
thirteen years. At time of first observation, both optic nerves 
hyperemic, especially the left. 
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Fig. 2. — Fields of Case 1 : 10 mm. white and red. 

0. D. + S. 0.50 D. 3 4- C. 0.75 D. ax. OO** = 6/5 
0. S. + S. 0.50 D. 3 + C. 1 D. ax. 70** = 5/5 
Fields of vision normal. Left-sided neuralgia at times, 
with some pain in corresponding eye. Seen at intervals of 
one or two years. Eight years after first observation exca- 
vations in each eye noted as being suspicious, and eserin, gr. 
1/12, gtt. ii. u. d., prescribed. Two years later excavations 
more pronounced, especially in 0. D. Vision and field of 
vision normal in each eye. Eserin, gr. ^, gtt. ii. b. d. 
At present time quite a deep glaucomatous excavation in 
0. D., extending to scleral ring externally. The excavation in 
O. S. has also become glaucomatous, being more extended but 
not so deep' as in the fellow eye. Sclera rigid in each eye. 
Pilocarpin, gr. i. gtt. ii. b. d. 

0. D. -t- S. 0.25 D. C + C. 0.75 D. ax. 100* =6/5 
0. S. 4- S. 0.25 D. 3 + C. 0.62 D. ax. 65^ = 6/^ 
Some contraction of O. S. field to nasal side. 
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Remarks, — ^Deyelopm^it of the disease while under observa- 
tion. Miotics have maintained normal vision, but excavations 
have become glaucomatous. 

Case 5. — History. — Female, aged 58 years. Unoer observa- 
tion twelve years. At first examination in 1896: 

O. D. -f S. 1.75 D. Z + C. 0.75 D. ax. 100" = 5/5 
O. S. -t- b. 1.25 D. C -f- C. 0.50 D. ax. 60* = 5/5 

Both optic nerves hyperemic, with central excavations. 

Patient seen at intervals of one or two years for change of 
glasses and minor symptoms. Eight years after first observa- 
tion, both optic nerves were noted as being pale and ''lumin- 
ous'' and the excavations were deep and undermined above, 
this being the more pronounced in the right eye. The anterior 
chambers were shallow and the sclera rigid. Vision and fields 
normal. Eserin, gr. 1/6, gtt. ii, t: i. d. The strength of 




Fig. 3. 



-Fields of Case 6 : 10 mm. white and red. 



the miotics has been gradually increased, the pupils being 
maintained at pin-point contraction, but the excavations have 
gradually extended until they are now pronouncedly glaucoma- 
tous! Vision and fields normal in each eye. 

0. D. -t- S. 2 D. C + C. 1.26 D. ax. 120** = 5/5 
O. S. + S. 1.37 D. 3 + C. 0.50 D. ax. 40** = 5/5 

Remarks. — ^Development of glaucoma cups while under ob 
servation. Stage of hyperemia of the nerve preceding the 
atrophic process. Maintenance of full visual acuity and extent 
of visual fields with miotics. 

Case 6. — (Reported in 1906). — History. — Female, aged 73 
years. Under observation eleven years. Gradually failing 
vision in each eye for some months at time of first consulta- 
tion. Gouty. Suffers from nasal catarrh. Both optic nerves 
hyperemic, with large temporal excavations. Sclera rigid. 
Anterior chambers shallow. Fields of vision normal. 



368 

0. D. V. -h S. 1.75 D. Z + C. 0.50 D. ax. 30° = 5/5 

O. S. V. -f S. 1.25 D. C -f C. 0.75 D. ax. 60° = 5/5 
Eserin, gr. 1/10 to fl. oz. i, git. ii, b. d., the strength being 
gradually increased until at the end of eleven years a solu- 
tion of gr. ii to fl. oz. i is employed. The patient has been 
seen at intervals of six months, and, though the nerves have 
become somewhat atrophic and large shallow glaucomatous 
cups have developed in each eye, the anterior chambers shal- 
lower and tension increased, central vision and the fields of 
vision have remained normal (Fig. 3). 

O. D. V. + S. 1.75 D. C -f C. 1 D. ax. 45° = 5/5 

0. S. V. 4- S. 2.5 D. = 5/5 
Remarks. — Glaucoma developed under observation, despite 
use of miotics, but vision and visual field have remained nor- 
mal. 

Case 7 {m. Weeks). — History. — Male, aged 61 years. Un- 
der observation eight years. 

O. D. V. = 20/20 Tn. O. S. V. = 20/20 Tn. 

Slight cupping both discs. Fields normal. Prescribed 
glasses. 

Nov. 26, 1906: O. D. V. = 20/20 Tn. 0. S. V. = 20/20. 
T. + 1/2. 

Cupping of disc more marked. Left field slightly limited 
nasally. Advised pilocarpin ( 1 per cent. ) , t. i. d., left eye. 

Jan. 2, 1907: 0. D. V. = 20/20 Tn. 0. S. V. = 20/20. 
T. + Va. 

Cupping more marked. Fields more reduced. Advised: 
O. S. v., eserin (14 per cent.), t. i. d.; 0. S. V., pilocarpin (1 
per cent.) at night. 

September 2 : O. D. V. = 20/20 Tn. Field normal. O. S. V. 
= 20/20. T. -f 1/2. Field limited 15 degrees nasal side. 
Treatment continued. 

Remarks. — Full central vision and but slight loss in visual 
field during eight years under observatioh. 

Case 8. — History. — ^Male, aged 59 years. Under observa- 
tion eight years. When first seen, large shallow excavations 
in each eye; nerves gray. Tn. Heavy user of tobacco. Fields 
of vision normal. 

O. D. -f S. 1.5 D. 3 -f C. 0.50 D. ax. 180° = 5/5 
O. S. -h S. 0.75 D. 2 -t- C. 0.50 D. ax. 175° == 5/5 
Tobacco prohibited. Eserin, gr. 1/20, gtt. x, in each eye, 
u. d. Strychnia. Seen at intervals of one or two years. Third 
year after first observation marked glaucomatous excavations 
in outer parts of both nerves. T. elevated. Pupils large. 
Fields and vision normal. Eserin, gr. % to fi. oz. i, gtt. ii, 
in each eye twice daily. Eserin continued in increasing 
strengths until 1901, when patient died of heart disease. 
Shortly before death fields normal in each eye. 

O. D. -♦• S. 2.25 D. 3 -f C. 1.25 D. ax. 180° = 5/5 
0. S. -I- S. 2 D. 2 + C. 1 D, ax. 170° = 5/5 
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(A year ago I successfully operated on the son of this pa- 
tient for a subacute attadc of glaucoma in one eye.) 

Remarks. — Glaucoma developed while under observation, 
though the miotics which were employed maintained normal 
vision and fields of vision. 

Case 9. — History. — Female, aged 68. Under observation 
seven years. Gouty. Has always suffered from head pain. 
At time of first consultation nerves gray; shallow physio- 
logic excavations, that in the left eye with undermined edges. 
Sclera rigid. Fields normal. 

O. D. + S. 0.75 D. 3 -f C. 0.50 D. ox. 50* = 5/5 
O. S. -f rf. 0.75 D. C: + C. 0.25 D. ax. 120*» = 5/5 
Second observation, a year later, when excavation in 0. S. 
was found to be deeper and more glaucomatous in type. 
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Fig. 4. — Fields of Case 9 : 10 mm. white and red ; S, ab- 
solute scotoma for 10 mm. white. 

Head pain had persisted despite use of glasses, but there was 
no obscuration of vision in either eye. Vision and field still 
normal. 

The patient then passed from observation for four years, 
although she had been warned of the necessity of frequent 
observations of the left eye and told of its glaucomatous na- 
ture. At the visit, four years later, complaint of failing 
vision in 0. S. for a year or more was made and also of a 
continuance of the head pain. Examination showed a deep 
typical glaucomatous cup in the left eye and a shallow glau- 
comatous one in the right (Fig. 4). O.. S. T. -f 2, O. D. T. 
-f 1. Both nerves quite gray and walls of retinal vessels 
thickened. Pilocarpin, gr. i to fl. oz. i, t. i. d. with strychnia 
and nitroglycerin. ^ 

0. D. V. -f S. 1.5 D. 3 + C. 0.50 D. ax. 30° = 5/5 

O. S. V. — C. 0.50 D. ax. 30° = 5/71/2 
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The patient has been seen frequently during the past two 
years, the miotic being increased in dose, so that the pupil 
has been kept at maximum contraction (Fig. 4). Now using 
a solution of gr. iii to fl. oz i of pilocarpin. 

0. D. V. + S. 1.26 D. 3 + C. 0.60 D, ax. 20° = 5/6 
O. S. V. := 5/40 eccentric. 

O. D. field still normal for form and color. 

Remarks, — Glaucoma cups slowly developed in both eyes 
during five years of interrupted observation and without treat- 
ment, so that 0. S. V. became much compromised both cen- 




<2) 



10V i^ \ 



Fig. 5. — Fields of Case 10: Tested with 10 mm. white and 
red ; X, relative scotoma for 10 mm. red. Fields of 1907 remain 
practically as in 1906. In February, 1908, tested with 10 mm., 
white and red ; absolute scotoma for 10 mm. red. 

trally and peripherally. During the two years miotics have 
been employed, disease has been arrested in the right eye, 
though a slow progression has occurred in the left. 

Case 10. — History. — Female, aged 71 years. Under ob- 
servation six years. At time of first consultation, vision said 
to have failed in each eye during the six months previous. 
Both nerves hyperemic, with large excavations becoming un- 
dermined to nasal side. Venous pulse. Anterior chambers 
shallow. Sclera rigid. Fields normal. 

O. D. V. -h S. 2.5 D. 3 -f C. 0.25 D. ax. 145° = 5/5 
O. S. V. -f S. 2.5 D. 3 -f C. 0.25 D. ax. 160° = 5/5 
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Eserin, gr. 1/10 to fl. oz. i, gtt. ii, in each eye, b. d. Seen 
at intervals of six months and strength of eserin gradually 
increased. At end of two years cups had assumed a typical 
glaucomatous appearance and tension was appreciably ele- 
vated in each eye. Central vision still normal, but form fields 
somewhat compromised concentrically, that for red being 
decidedly restricted. Eserin, gr. %, gtt. ii, b. d. 

At end of six years, moderately deep glauoonui cups, an- 
terior chambers quite shallow (Fig. 5). Tension elevated. 
0. D. V. 4- S. 0.25 D. 3 -f C. 0.62 D. ax, 30° = 5/5 
0. S. V. + 8. 1.25 C + C. 0.37 D. ax. 30° = 5/5 

Using pilocarpin, gr. i, gtt. ii, b. d. 

Remarks, — Glaucoma developed under observation. Reten- 
tion of normal central vision, but loss in visual fields during 
six years of observation under continuous use of miotics. 

Case 11 (Dr. de Schweinitz). — History, — ^Male, aged 71 
years. Under observation six years. Right eye removed for 
sarcoma of chorioid March 31, 1898. Corrected vision of the 
left eye at that time — 1.75, axis 75, 6/5, with a suggestive 
cup, but not typical. Three years later no return of sar- 
coma and apparently no increase in the size of the cup, vision 
0/6. One and one-half years later, with corrected vision, 
O. D. + -50 3 — ^'^ *3:is 75, 6/6; cup now distinctly and 
typically glaucomatous, no pulse, no tension, contraction of 
nasal field and characteristic ring scotoma. Operation sug- 
gested but declined. Persistent use of miotics. Two years 
later no return of sarcoma, vision 6/9 0. S. Increase in size 
of scotoma and greater contraction of visual field. Operation 
declined. Four years later patient (himself not seen) is re- 
ported by an intelligent relative to be practically blind, hav- 
ing always declined any operative interference, believing that 
his case was in the hands of God. 

Remarks, — Miotics failed to control glaucomatous process, 
blindness ensuing. 

Case 12. — History, — Female, aged 61 years. Under ob- 
servation six years. At time of first observation there had 
been a dinmess of vision in the left eye for two weeks, asso- 
ciated with symptoms of a mild attack of subacute glaucoma. 
The anterior chambers in both eyes were shallow; O. S. pupil 
was somewhat more dilated than that of O. D. 

O. D. V. -f S. 1.75 D. 3 -f C. 0.25 D. ax. 110° = 5/5 
O. S. V. + S. 2 D. :3 -f C. 0.75 D. ax. 110° = 5/5 

No pathologic excavation in 0. D., but in 0. S. commencing 
glaucoma cup to nasal side. Retinal veins full and pulsating. 

Pilocarpin and eserin have been maintained without inter- 
ruption in each eye ever since. The right eye has remained 
normal, and the left eye has suffered no further glaucomatous 
attacks, though the progress of the disease is evidenced by an 
increase in the extent of the excavation, so that it now em- 
braces nearly the entire head of the nerve, and the field is 



372 



somewhat cut nasally (Fig. 6). There has been a persistent 
tendency to conjunctival irritation, which has been success- 
fully combated, from time to time, by local applications of 
argyrol and astringents. Now using pilocarpin, gr. ii, gtt. i, 
O. D., u. d.; 0. S., gtt. ii, O. S., t. i. d. 
O. D. + S. 2.75 D. = 6/6 
0. S, -h S. 2.26 D. C + C. 0.2o D. ax. 106** = 6/5 

Remarks. — ^Disease held in check six years by miotics. 

Case 13 (Mr. E. T. Collins, Clin, Jour,, March 1, 1905). — 
History. — Female, aged 79 years. Under observation five and 
one-half years. Left eye lost from consequences of operation 
of iridectomy performed for relief of glaucoma. Symptoms 
of glaucoma in right eye at that time, held in check by regu- 
lar and continuous use of pilooarpin. 




Fig. G. — Fields of Case 12 : 10 uim. white and red. 

Case 14 (Dr. Cheney). — History. — Female, aged 66 years. 
Under observation five years. When first seen (September, 
1901) was using a strong eserin solution in each eye. No 
cupping of disc, but an unusual degree of venous pulsation. 
Halos and smoky vision at times. Both fields were normal. 
O. D. V. — S. 0^25 D. C -f C. 0.75 D. ax. 70*» = 18/30 
O. S. V. — S. 0.25 D. 3 -f C. 0.75 D. ax. 120^ = 18/30 

Pilocarpin, y^ per cent., t. i. d., increasing shortly afterward 
to 1 per cent, solution. One year later, corrected vision, O. D. 
18/20, O. S. 18/15. Tension slightly +. Six months later, 
no contraction of fields, pupils very small, occasional halo of 
short duration. 

When last seen (September, 1906) she reported that sight 
was about the same and she came simply for a change in her 
near glasses. There was a well-marked glaucomatous cup. 
The pupils were very small and the field of the left- eye was 



373 



considerably contracted at the lower inner segment. The ten- 
sion was perhaps a little increased, but not greater than in 
many normal eyes. 

0. D. V. ^ .50 2 + .75 C. ax. 90° = 20/30 
O. S. V. — .50 C -f .75 C. ax. 105** = 20/40 
Remarks. — Disease held in check by miotics while under 
observation five years. 

Case 15 (Mr. E. T. Collins, Clin, Jour., March 1, 1906). 
— History. — ^Male, under observation three years. Eserin (gr. 
i to fl. oz. i), cocain (gr. v to fl. oz. i), into each eye daily. 
Vision and field of vision have remained normal. 

Case 16 (Dr. Weeks). — History. — ^Female, aged 70 years. 
Under observation two years. O. D. V. = 20/30. T. +. 
Field slightly reduced on nasal side. O. S. V. = L. P. T. + 1. 




Fig. 7. — Fields of Case 17: 10 mm. white and red.; I, rela- 
tive scotoma for 10 mm. red ; J, in shaded area 10 mm. white 
seen with difficulty. 

Advised eserin solution (l^ per cent.), b. i. d., in both eyes. 
October 26: O. D. V. = 20/30. T. -f i/g. Fields slightly more 
reduced. 0. S. V. . T. + 1. Eye quiet. 

Advised eserin (1/3 per cent.), b. i. d., in both eyes. 

Jan. 17, 1906: O. D. V. = 20/30 -f . T. -f %. Field same. 
O. S. V. . Eye quiet. 

Nov. 13, 1907: Conditions same as at last visit. 

Remarks. — ^Vision and field maintained practically the same, 
during the two years under observation. 

Case 17. — History. — Female, aged 55 years. Under observa- 
tion two and one-half vears. At time of first observation dim- 
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ness in left eye of six weeks* standing. Gouty. Mother had 
glaucoma. Both optic nerves gray; central excavation in the 
right eye and a forming glaucomatous one in the temporal 
half of the left nerve; sclera rigid, especially in O. S.; both 
anterior chambers shallow (Fig. 7). 

0. D. V. + S. 0.50 D. 3 -h C. 0.37 D. ax. 110° = 5/5. 

0. S. V. -f- S. 0.50 D. 3 + C. 0.37 D. ax. 70" = 5/5. 
Pilocarpin, gr. ss to fi. oz. i, gtt. ii, in left eye, q. d. ; in right 
eye, b. d. Seen at intervals of six months, dose of pilocarpin 
being gradually increased, until now (two and one-half years 
after first observation) using pilocarpin, gr. ii, in left eye, 
q. d. ; in right eye, b. d. O. S. excavation somewhat deeper, 
but that in O. D. stiJ physiologic 

O. D. + S. 0.37 D. 3 + C. 0.50 D. ax. 150° = 5/5. 

O. S. + S. 0.37 D. 3 + C. 0.37 D. ax. 45° = 5/5. 
Remarks. — Glaucoma controlled in left eye, despite the con- 
siderable involvement of nerve which was present when the 
patient first came under observation. Eight eye still normal. 
Case 18. — History. — ^Male, aged 57 years. Under observa- 
tion two years. At time of first consultation: 
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Fig. 8. — Fields of Case 19 : 10 mm. white and red. 

0. D. V. — S. 2.25 D. 3 — C. 0.75 D. ax. 180° = 5/5. 

0. S. V. — S. 4.5 D. 3 — C. 0.50 D. ax. 60° = 5/9. 
Localized traumatic cataract, from an old blow, in left eye. 
In the right eye, undermined excavation suspicious of glau- 
coma. Anterior chamber somewhat shallow. Sclera rigid. 
Central excavation in the left eye. Fields of vision normal in 
each eye. 

After six months, excavation appears more extended and 
deeper. Pilocarpin (gr. 1/5, gtt. ii, b. d.) was prescribed. 
Three months later, gr. 14, gtt. ii, 0. D., b. d. Field of vision 
and central vision normal. One year after observation, glau- 
comatous cup fairly well pronounced in the right eye, that in 
the left still physiologic. Pilocarpin, gr. i, gtt. ii, O. D., i>. d. ; 
gtt. i, O. S., b. d. Held of vision normal in each eye. 

0. D. — S. 2.25 D. 3 — C. 0.62 D. ax. 155° = 5/5. 

0. S. as at first examination. 
Remarks. — Glaucoma cup developed under observation. 
Xormal visual acuity and field of vision maintained despite 
steady progress of excavation. 

Case 19. — History. — Female, aged 63 years. Under observa- 
tion eighteen months. At time of first consultation, right eye 
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just recovering from an iridectomy which had been done by 
another surgeon on accoimt of acute glaucoma. Shallow ex- 
cavation in head of optic nerve, but eye quiet and no glauco- 
matous symptoms. Left eye free from glaucoma, save for a 
doubtful excavation to outer side of nerve. Anterior chamber 
in each eye shallow. Tn. Fields of vision normal in each eye. 
Gouty subject. 

0. D. V. + S. 1.5 D. C + O. 1.75 D. ax. 160** = 5/5. 
0. S. V. + S. 2.5 D. C -f C. 0.62 D. ax. 90** = 6/5. 

Filocarpin, gr. 14, gtt. ii, in each eye b. d., prescribed. Seen 
at intervals of every three or four months since. No glauco- 
matous symptoms in either eye, but excavation seems to be 
spreading and becoming deeper in the left eye. Now using 
pilocarpin, gr. i, gtt. ii, in each eye, b. d. ( Fig. 8 ) . 

Remarks. — ^Despite glaucomatous outbreak in right eye, no 
glaucomatous symptoms have appeared in either eye, though 
a pathological excavation is forming in the left eye, even while 
the pupil is maintained at pin-point contraction. 

MODERATELY ADVANCED CASES. 

Case 20. — History. — Female, aged 79 years. Under observa- 
tion fifteen years. At time of first observation complained of 
occipito-frontal pains radiating into the eyes, worse on the 
left side. Six months previous she Lad had several attacks of 
sudden failure of vision in the left eye, which had lasted for a 
few minutes. During these periods of visual obscuration, the 
defect began in the temporal field. Both nerves were hyper- 
emic, central excavation in the right eye becoming undermined 
down and out. Excavation in the left eye shallow but typ- 
ically glaucomatous. Anterior chambers shallow. Sclere 
rigid, especially in 0. S. ( Fig. 9 ) . 

O. D. V. -f C. 0.25 D. ax. 180° = 5/5. 
0. S. V. -f S. 0.25 D. = 5/71/2. 

Eserin, gr. 1/20 to fl. oz. i, gtt. ii, 0", b. d., prescribed. 

One year later: O. D. V. = 5/5; O. S. V. = 5/71/2. T. 
higher in 0. S. 

Two years later: O. D, V. = 5/5; 0. S. V. = 5/71/2. 

Eserin, gr. l^ to fl. oz. i, gtt. ii, O^ b. d. Excavation in 
O. D. now typically glaucomatous as well as that in 0. S. 

One year later (1896): O. D. V. = 5/5, O. S. V. 5/7y2. 
0. S. T. -f 1, O. D. Tn. Eserin, gr. 1/2 to fl. oz. i, gtt. ii, 
b. d. Patient not seen for three years, eserin being employed, 
though irregularly, during the interval. 

0. D. V. -f C. 0.25 D. ax. 180° = 5/5; O. S. V. = 5/15. 

Discs quite gray. Excavations of pure glaucomatous type. 
T. + 1 in O. S. elevated in O. D. Eserin, gr. i, gtt. ii, in each 
eye, q. d. Now seen regularly at intervals of six months until 
present time, seven years later. 
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At end of two years, vision had deteriorated in 0. S. to 3/60, 
and at the end of another year to 1/60, at which it still 
remains. 

1901 : O. D. V. + C. 0.25 D. ax. 70 = 6/5. 

1902: O. D. V. — S. 0.25 D. 3 — C. 0.50 D. ax. 120 = 5/5. 

1903: O. D. V. — S. 0.50 D. 3 — C. 0.75 D. ax. 145 = 5/5. 

1905: O. D. V. — S. 1 D. ^ — C. 1.25 D. ax. 145 = 5/5. 

1906: O. D. V. — S. 2 D. ^ — C. 1.25 D. ax. 145 = 5/5. 

1907: O. D. V. — S. 1.25 D. ^ — C. 1.25 D. ax. 145 = 5/5. 

Now using pilocarpin, gr. vi to fl. oz. i, 2 drops in each 
eye, q. d., pupils being kept at pin-point contraction. 

Remarks. — Glaucoma held in abeyance in O. D. for sixteen 
years, in 0. S. five or six years, by miotics. It is probable 
that a more favorable result would have been gained in O. S. 




Fig. 9. — Fields of Case 20 : 10 mm. white and red ; D, abso- 
lute scotoma ; E, absolute scotoma for 10 mm. white. 



had an interval of several years not elapsed during which the 
miotics were used irregularly. At times, during the course of 
the disease, subacute symptoms arose which were promptly 
made to disappear by stronger doses of pilocarpin. 

Case 21 (Bjerrum, Centralh. f, prakt, Augenh., August, 
1907.) Under observation twelve years. This author cites 
the case of a woman 85 years of age, whom he had treated 
with miotics for twelve years. The same vision, i. e., 5/9, 
and the same characteristic field of vision (a nasal scotoma 
defect with a paracentral scotoma under the fixation point to 
the blind spot being maintained as long as the case was under 
observation). Tn. A 2 per cent, solution of pilocarpin was 
employed, t. i. d. 
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Case 22.— Female, aged 66 years. Under observation ten 
years. At time of first observation, sight said to have failed 
rapidly during year previous. Anterior chambers shallow; 
pupils small (i. e., pupils eccentric, irides reactionless, oc- 
casioned by anomalous formation in irides). Beep glauco- 
matous excavations. Venous pulse. T -h 1 in each eye. 
(Fig. 10). 

'o. D. V. + S. 1 D. C — C. 6 D. ax. 100° = 5/15. 
O. S. V. 4- S. 8 D. C — C. 2 D. ax. 90*» = 5/22. 

Eserin gr. y^ ^ ^- <>2s. gtt. ii, in each eye, b. d. Seen at 
intervals of six months or a year over a period of ten years., 
when patient passed from observation. Miotics gradually in- 
creased in strength, until pilocarpin, gr. ii to 11. oz. i, em- 
ployed in each eye, b. d. Three years after time of first ob- 
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Fig. 10. — Fields of Case 22 : 10 mm. white and red. 

servation, retinal hemorrhages occurred in each eye which 
dimmed central vision for some months, but when last seen 
• 0. D. + S. 1.5 D. 2: — C. 8 D. ax. 100° = 5/18. 
O. S. — S. 8.5 D. 3 — C. 4 D. ax. 70° = 5/18. 
Remarks. — Miotics controlled the disease the ten years the 
patient w^as under observation, despite its quite advanced 
character and the degeneration of the retinal vessels as evi- 
denced by retinal hemorrnages. 

Case 23. — (Dr. de Schweinitz. Reported 1899.) Patient. — 
Aged 50 years. Under observation ten years. Cornea anes- 
thetic; anterior chamber shallow, deep cup, O. D. T. + 2. 
O. D. -f- S. 2 D. C + C. 0.60 D. ax. 15° = d/ly^. 

Field: Concentric contraction, later loss of nasal hall, final 
complete loss. Miotics and strychnin employed. 

Remarks. — The vision of glaucomatous eye did not .fail for 
two years, when it was 6/15. Two years later eye was blind. 



378 

Case 24. — (Dr. Cheney.) Male, aged 55 years. Under ob- 
servation seven years. Seen July 4, 1899. A gradual failure 
of sight had been noticed in the right eye for at least five 
years, and it is probable that the disease had existed for a 
considerably longer period. There had been no pain, redness 
or other symptoms, and he had neglected to consult an oculist 
until this time. The tension was increased, the chamber a 
little narrow, the pupil of moderate size, and the disc deeply 
cupped. There was an arterial but no venous pulse. Vision 
= fingers at 20 cm. The left eye was normal in every respect, 
and the first suggestion of glaucoma was nearly three years 
later, when he reported some blurring of vision and an oc- 
casional halo about the light. The tension was not increased, 
but there was a slight cupping of the disc over the outer half 
and the vision had fallen ofif from 20/15* to 20/20 minus. A 
weak pilocarpin solution (^ of 1 per cent.) was prescribed, 
and he has used this myotic constantly up to the present 
time. There is an occasional period of blurring for a day or 
two and the tension has been at times above normal. The 
strength of pilocarpin has been gradually increased, and for 
the last six months he has used a l^^ per cent, solution four 
times a day. Thete is now a cup of moderate depth over the 
outer two-thirds of the disc, but the central vision and field 
have continued perfectly normal. 

Remarks. — Glaucoma held in check by miotics for the five 
years during which patient was under observation. 

Case 25. — (Dr. Ayres.) Patient. — ^Aged 54 years; chronic 
glaucoma both eyes. Under observation seven years. 

1900: O. D. V. = 1. O. S. V. = 0.6. Tn. + 1. Right field 
normal; left field very much contracted. Weak eserin pre- 
scribed. 

1903: 0. D. V. = 1. Tn. 0. S. v. = motions of hand out- 
ward. Tn. + 1. 0. S. nerve blanched and excavated. Opera- 
tion declined. 

1904: 0. D. V. = 1. Tn. -f . O. S. V. = shadows. Eserin. 

1905: O. D. V. = 1. Tn. + 1. O. S. V. = 0. 

1906: O. D. V. = 1. Tn. + 1. 0. S. V. = 0. 

1907: 0. D. V. = 15/20. Tn. + 1. Field vision more con- 
tracted. 

Still uses eserin. Operation refused. 

Remarks. — Vision in 0. D. maintained at normal for seven 
years under weak eserin. 

Case 26. — (Dr. Hansell.) Male, aged 59 years. Under ob- 
servation seven years. At time of first observation nerv^e 
white and completely cupped; pupils dilated; tension normal. 

0. D. + S. 0.25 D. 3 + C. 0.50 D. ax. 90° = 5/4. 

O. S. + C. 0.50 D. ax. 90° = 5/4. 
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Fields: White field unaffected. Color field concentrically 
contracted. Eserin, gr. % to fi. oz. i. 

Two months later, left field limited to 70 degrees, right to 80 
degrees, temporal side. 

Three years later, O'V. with correction = 5/5. Discs white 
and fields slightly smaller. 

Three years later, 0*V. with correction = 5/7^. Cupping 
much deeper. O. D. T. -f V^; O. S. T. normal. 

One year later, 0*V. with correction = 5/5 partly. No ocu- 
lar symptoms. 

Remarks, — ^Patient under observation seven years, and using 
eserin, gr. ^ to fl. oz. i, continuously, glaucoma being held 
completely in check by the drug. 

Case 27 (Dr. de Schweinitz, reported 1899). — Female, aged 
72 years. Under observation five years. 

0. D. lenticular opacity; complete cup. 

O. D. + S. 3 D. = 6/12. 





Fig. 11. — Fields of Case liO : 10 mm. white and red. 

Complete loss of upper half, moderate contraction of reii.ain- 
ing half. Eserin. After five years, hand movements only. 

Remarks, — ^Miotics apparently powerless to control course of 
disease, though influence of cataract in reducing vision not 
noted. • 

Case 28 (Dr. de Schweinitz). — Patient, aged 72 years. Un- 
der observation eight years. 
0. D., anterior chamber normal; complete cup; venous pulse; 

halo, T. +. 

O. D. + S. 1.5 D. 3 4- C. 0.50 D. ax. 90** = 6/12 

Field: contraction moderate, chiefly nasal side, later sco- 
toma. Miotics. Strychnin. Bichlorid of mercury. 

At the end of eight years, V. == 4/60. 

Remarks. — Lowering of vision, due partly to development of 
lenticular opacity, eye becoming myopic, miotics controlling 
the disease in a measure only. 
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Case 29 (Dr, de Schweinitz). — Patient, aged 75 years. Un- 
der observation six years. 

O. S. shallow anterior chamber, almost complete cup, broad 
halo T. -f . 

0. D. V. -h S. 0.50 D. C + C. 0.50 D. ax. 165** = 6/5 

Field. — Slight concentric contraction. Miotics and strychnia. 
O. D. V. at end of six years, 6/9. 

Remarks. — ^Vision preserved and apparently never any rise of 
tension or visual disabilities with this eye after six years. 

Case 30. — Female. Under observation five years. When 

first observed aged 65. History of failing sight for two years. 

Rheumatic. Large glaucomatous excavations in each eye, 

more pronounced in the left eye. T. + in each eye (Fig. 11). 

O. D. V. + fci. 0.50 D. = 5/5 partly 

O. S. V. -f S. 0.50 D. 3 + C. 0.60 D. ax. 145*» = 5/5 ptly 
Eserin, gr. 1/10, gtt. ii, in each eye, b. d., increasing in 
three months to gr. ^. Not seen for three years, eserin being 
continued with interruptions during that period. 
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Fig. 12.— Fields of Case 32 : 10 mm. white and red. 

O. D. V. + S. 0.50 D. = 5/22 
O. S. V. + S. 0.75 D. ax. 150° = 5/5 partly 
Kemains of old hemorrhages in right eye. Tension elevated 
in each eye. Eserin, gr. i, gtt. ii, in each eye, q. d. 
0. D. V. + S. 0.50 D. = 5/15 
O. S. V. + C. 0.75 D. ax. 150° = 5/6 
Remarks. — Eserin held disease in check five years, vision in 
right eye being lowered chiefly through hemorrhages in macu- 
lar region. 

Case 31 (E. T. Collins, Clin. Jour., March 1, 1905).— Fe- 
male, aged 66. Under observation five years. 

At time of first observation there was glaucomatous cupping 
of both nerves. Slight fulness of tension in the left eye, but 
none in the right. 0. D. V. = 6/6. 0. S. V. = 6/12. Fields 
of vision normal. Eserin prescribed. Seen at intervals of two 
years, eserin being employed continuously. Five years after 
first observation O. D. V. = 0/9. O. S. V. = 6/12. Fields of 
vision normal. 
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Case 32. — Male, aged 64. Under observation five years. 
Poor vision in right eye for some years past, following dyna- 
mite explosion. Vision of left eye totally lost at that time. 
O. D. V. worse past six months. Halos at times. Large glau- 
comatous excavation in right eye; anterior chamber shallow; 
pupil large; cornea maculated in pupillary area; T. -+-. Left 
eye phthisis bulbi. 

0. D. — S. 1 D. 3 — C. 1.5 D. ax. ISO** = 5/9 

Eserin, gr. ^ to fl. oz. i, gtt. ii, O. D., t. i. d. 

Seen at intervals of six months, miotics being increased from 
time to time. Now using pilocarpin, gr. iii to fl. oz. i, gtt. iii, 
t. i. d., and eserin, gr. i. to fl. oz. i, gtt. ii, at night. During 
the five years of treatment vision has practically held its own 

(Fig. 12). 

O. D. V. 4- S. 0.75 D. 3 — C. 4 D. ax. UO'* = 5/12 ptly 

Remarks. — Central vision maintained for five years, despite 
some loss of field in an eye far advanced in glaucoma and the 
seat of a central corneal scar, the left eye being blind with 
phthisis bulbi. 

Case 33 (Dr. de Schweinitz). — Female, aged 72 years. Un- 
der observation five years. 

O. S. complete cup, halo, lenticular opacity. O. D. -|- S. 3 D. 
= 6/16. 

Complete loss of upper and inner quadrant, contraction of 
remaining portion. Eserin. At end of five years V. = 6/9. 

Remarks. — Improvement in central vision after five years, 
though field became considerably contracted. 

Case 34 (Dr. de Schweinitz). — Female, aged 60 years. Un- 
der observation four years. Chronic rheumatism and arterio- 
sclerosis; typical glaucoma cups — 2. Corrected vision O. D. 
— 6/12, O. S. 6/10. Operation not advised owing to general 
condition. Persistent and careful use of pilocarpin with inter- 
nal administration of strychnia and antirheumatics. First 
examined May 12, 1904. One and one-half years later original 
vision preserved, but visual fields distinctly contracted, espe- 
cially on the left side, which at that time and originally was 
only a small field on the temporal side. In the next six months 
(exact date not known) vision of O. D. suddenly disappeared; 
left eye continued unchanged. At the present time, or four 
years after the original examination, 0. D. without 1 p.; left 
eye practically unchanged in vision, possibly a little less ac- 
curate, 6/12. Within the last few months occasional attacks 
of halo vision and slight rise of tension, always controlled by 
increased use of pilocarpin. Operation declined or, rather, 
forbidden by family physician. 

Remarks. — Miotics failed to control glaucomatous process in 
right eye, but maintained vision and fields in the left for fhe 
four years patient was under observation. 

Case 35 (Dr. de Schweinitz ) .—W. E. H., male, aged 74 
years. Under observation four years. First examined July 21, 
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1903. Corrected vision O. D. -|- 2 3 + .75 C. axis 30, 6/6, 
O. S. -+■ 1.50, 6/16. Moderate cup, each side, smaller on the 
right and not quite typical; left eye typical loss of nasal field. 
Right eye slight concentric contraction; no rise of tension. 
Operation always declined. Persistent use, except when con- 
junctival symptoms forbade, of miotics. Patient not seen for 
two years, then vision of O. D. still 6/6, left eye absolutely 
blind; patient unable to tell when this loss of sight occurred. 
Again two years later V. of O. D. 6/6, no change in O. S. No 
increased contraction of visual field. Cup in this eye, however, 
never typically glaucomatous, although distinctly pathologic. 

Remarks. — Vision and field maintained in the right eye, but 
no power to check glaucomatous process in the left eye. 

Case 36 (Dr. Ayres). — Patient, aged 55 years. Under ob- 
servation four years. At time of first observation, glaucoma 
cups in both eyes, discs pale. Tension somewhat elevated. 
O. D. V. = .06, O. S. V. =;= .02. Weak eserin. One year later 
condition much the same. Iridectomy refused. Weak eserin 
continued. Three years later O. D. V. = .07, O. S. very am- 






Ms. 13. — Fields of Case 37 : 10 mm. white, red and green. 



blyopic. Tension -|- 1 in each eye. (Iridectomy performed at 
this time, but result of operation marred by onset of albumi- 
nuric retinitis.) 

Remarks. — Eserin employed apparently very weak, not per- 
haps in sufficient strength to obtain very small pupils. 

Case 37 (Dr. Holmes).— A middle-aged male. Under ob- 
servation four years. When first seen (October, 1903) : 

O. D. V. + S. 1.25 D. = 20/20. T. + %. Halos at times. 
0. S. V. emmetropic 20/20 

Fields concentrically contracted, especially in left eye, in 
which there was some loss of nasal field (Fig. 13). Eserin, 
gr. i to fl. oz. i. Three months later eserin discontinued for a 
time, glaucomatous symptoms having disappeared. Miotic re- 
sumed, however, in a few weeks, as halos reappeared. One 
year later, vision in each eye still 20/20. One year later 
vision 20/20 in each eye and field of vision normal. No haloe 
as long as miotic is employed. One year later, four years 
after first observation, vision 20/15 in each eye and fields nor- 
mal. One per cent, solution of eserin in olive oil employed 
dailv. 
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Remarks. — Glaucomatous symptoms held in check by eserin 
during the four years of observation. 

Case 38 (Dr. de Schwdnitz). — Male, aged 69 years. Under 
observation four years. 

0. D. sluggish pupil; complete glaucoma cup. 
O. D. -f S. 1 D. 3 + C. 0.76 D. ax. 15*» = 6/22 
Field, contractions general, with re-entering angles. Miotics. 
Remarks. — After four years of treatment, gradual contrac- 
tion of field and increase of scotoma. Slow progress of the 
disease in spite of miotics. 

Case 39 (Dr. Veasey). — A young colored woman. 0. D. V. 
began to fail after an attack of typhoid fever when 16 years 
of age, becoming blind at the end of three years. At time of 
examination right eye found to be blind with a deep glaucoma 
cup; eye emmetropic. The left eye appeared to be normal, 
and there was a small physiologic cup. 

Three years later, seventeen years after the appearance of 
glaucoma in O. D., the left eye became glaucomatous, the cup 
being undermined and tension slightly elevated. Miotics were 
faithfully employed and strychnia and nitroglycerin admiiiis- 
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FlR. 14.. Fig. ir». 

Fig. 14.— Fields of Case 39: Y, obj. 2 mm. square; X, obj. 1 
cm. square. Fig. 15. — Fields of Case 40 : 10 mm. white, blue, red 
and green. 

tered internally, but the cup became larger and the field 
smaller. Iridectomy was advised but declined, and, although 
the treatment has been persistently carried out, at this time, 
ten months after the eye became affected, but a small amount 
of eccentric vision remains (Fig. 14). 

Remarks, — This case appears to be an atypical form of 
chronic glaucoma, induced, perhaps, by some disease within the 
eye, and is of value as indicating the inability of miotics to 
control its course. 

Case 40 (Dr. Callan). — ^Male, aged 73 years. Under ob- 
servation three years. At time of first observation deep glau- 
comatous excavations in both eyes, the entire nead of the right 
nerve being involved. Halos at times; no pulsation in vessels. 
Iridectomy refused. Miotics employed, keeping pupils at pin- 
point contraction. Under close observation three years, cen- 
tral vision being well maintained (Fig. 15) i. e., O. S. V. = 
20/40, O. D. V. = 10/200. Three years later O. D. V. = 
20/30; O. S. V. = 20/30. 



384 



Remarks. — Well-developed stage of disease held in check in 
both eyes over a period of three years by miotics. ' 

Case 41. — ^Male, aged 51 years. Under observation three 
years. At time of first consultation vision in right eye had 
been misty six months. Halos at times. Rheumatic history. 
Had been under ophthalmic care, but no drops had been em- 
ployed. There was a large glaucomatous excavation in right 
eye, with a shallower but also a characteristic excavation in 
the left. Tension markedly elevated in both eyes. Anterior 
chambers shallow. 

0. D. V. 4- C. 1 -f D. ax. 20° = 5/15 

O. S. V. + S. 0.25 D: 3 + C. 0.50 D. ax. IBO" = 5/5 

Eserin, gr. % to fl. oz. i, gtt. ii, in each eye, at night; gr. 
V^y gtt. iii, t. i. d. 




Pig. 16. — Fields of Case 41 : 10 mm. white and red ; E, white 
and red seen dimly in shaded area ; F, absolute scotoma ; G, 
absolute scotoma. 



Patient has been seen at intervals of every three or six 
months since, at which times stronger miotics were found 
necessary to control the appearance of halos and to prevent 
loss of vision in the right eye. At end of three years 

O. D. V. -f S. 0.25 D. 3 + C. 0.50 D. ax. lO** = 5/22 
0. S. V. + S. 0.50 D. :i: + C. 0.02 D. ax. 170** = 5/5 

The glaucomatous excavations are deeper and more pro- 
nounced (Fig. 16). Halos have disappeared and there are no 
subjective symptoms. 

Remarks. — ^The miotics have controlled the glaucoma, not- 
withstanding the somewhat advanced stage of the disease when 
the patient came under treatment and the tendency which the 
disease manifested to assume a subacute type. 
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Case 42 (Dr. de Schweinitz). — Female, aged 65 years. Un- 
der observation two years. Corrected vision O- D. 6/9, O. S. 
6/15; refraction hyperopic astigmatism, the astigmatism 
against the rule, l^pical glaucoma cups; no rise t>f tension 
ever demonstrable; characteristic contraction of visual ^Ids 
from nasal side, with marked contraction of preserved field on 
the left side; no scotomas. Persistent use of pilocarpin and 
internal administration of strychnia for two years, with prac- 
tical preservation of the vision already recorded, possibly a 
little less accurate in the left or poorer eye, which is now 
about 6/20. No change in the visual field. Marked arterio- 
sclerosis in retinal vessels. 

Remarks. — Vision and fields maintained for the two years 
under observation. 

Case 43 (Dr. C. A. Wood). — ^Male, aged 72 years. Under 
observation two years. At time of first examination com- 
plained of a misty sensation with fatigue on use of ^es. 
O. D. V. with correction = 20/100 
O. S. V. with correction = 20/200 






Pig. 17. — Fields of Case 43: 5 mm. white and red. W, sco- 
toma (eccentric) white called red ; relative central scotoma for red. 

Tension and pupillary motions normal. Anterior cKamber 
shallow. Glaucomatous excavations in ea^ch eye. Pulsation of 
retinal arteries produced by experimental instillation of homa- 
tropin. Massage of eyeball with ^A per cent, solution of eserin 
and eserin, % per cent., in oily mixture, t. i. d., and gently 
rubbed in each time. Seen at intervals of every few months 
and treatment maintained two years, O. D. V. improving to 
20/70 and 0. S. V. = 20/100 (Fig. 17). 

Remarks. — Arrest of glaucomatous process, with improve- 
ment of central vision and enlargement of visual fields. 

Case 44 (Dr. Ayres). — Female, aged 68 years. Under ob- 
servation two years; '1906, chronic glaucoma in both eyes. 
Deep excavations. T. + ? -f S. 3 D. in each eye. 0. D. V. 
= 15/20. O. S. V. -f S. 3 D. 3; + C. .05 ax. 180° = 15/30. 
Field of vision slightly contracted. Pain in eyes frequent; 
rheumatic; thickened finger joints. Ordered eserin, 14 gr. to 
fi. oz. 1^, two or three times a week, and 15 grains of salicylate 
of sodium each day. 
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Remark^ (1908). — Ha9 used weak eserin nearly two years, 
and vision remains the same. Tension is barely + ? Continues 
the salicylate of solium. Operations not recommended. 

Case. 45 (Dr. Weeks). — Male, aged 56 years. Under ob- 
servation two years. First seen Nov. 30, 1905. 
O. b. V. = 8/200. T. + %. Marked cupping. 
0; S- V: = 20/20. T. H . Slight cupping. 

Fields nonpal. Pilocarpin b. i. d. January 22 ; Haloe re- 
cently; had neglected to use pilocarpin. O, S. V: = 20/20 +. 
Continue treatment.- 

AprU 6: ,0. D. V. = 8/200; O. S. V. — 20/20. Fields the 
same. 

Npvember 24: O. D. V. = 6/200. T. -f %. Some reduc- 
tion in color field. O. S. V. = 20/20. T. +. Eserin (14 per 
cent.). 0. P. 1x i. d.;,0. S. u. i. d. at night. Extract of 
j abor andi continued. 

Jan! 12, 1907: . O. D. T. -f O. S. T. -f. Field slightly 
reduced. Is losing ground slowly^ Eserin ( % per cent. ) b. i. d. 
Pilocarpin at noon. O. D. V. = 10/200. O, S. V. = 20/20. 

'March 21, 1907: O. S. field slightly larger. T. + on. Con- 
tinue treatment. 

Remarks. — ^Disease controlled by miotics during the two 
years patient un^er observation, despite a very advanced stage 
of the disease in one eye. 

Case 46 (Dr. Ayres). — Female, aged 65 years. Under ob- 
servation one year; 1906, chronic glaucoma in both eyes. 
Deep excavation in each eye, most pronounced in O. D. 0. D. 
T. + 1 ? O. S. T. T.n. O. D. pupil sluggish, O. S. responsive. 
0. D. V. = 15/100. O. D. + S. 1.5 D. = 15/20. 0. S. V. = 
15/100. O. D. -f S. 1.75 D. = 15/15. O. D. field contracted 
all around, but especially the na'sal side and in. Notch in 
field at ax. 110 degrees contracted to 20 degrees. 0. S. field 
contracted sli<;htly all around. Weak eserin and salicylate of 
sodium prescribed. 

1907: 0. D. T. + 1. Field contracted. V. = 15/20. With 
correction, O. S. V. = 15/20 Tn. Iridectomy in both eyes. 
Tension normal afterwards. 

Remarks.— Yifiion maintained without change for one year 
by miotics, despite cutting of visual fields. 

Case 47 (Dr. Weeks). — ^Male, aged 52 years. Under ob- 
servation pne year. 

O. D. V. = 20/20. T. +. Slight cupping of disc. Field normal. 
O. S. V. = 20/20. T. -f. Slight cupping of disc. Field normal. 

Has seen hales for more than ten years — attacks of blurred 
blindness. Advised pilocarpin (1 per cent.) at night. 

January 31: No "mist" or "fog." Advised eserin (1/3 per 
cent.) at night; pilocarpin (1 per cent.) mornings. 

October 3: Slight halos occasionally. Slight aching at 
times. O. D. V. = 20/20 Tn. Continue trea^tment. O. S. V. 
i= 20/20. 
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December 27 : O. D. Tn. V. — 20/20 ; O. S. Tn. V. = 20/20 ; 
fields normal; no halos. Pupils small. 

Remarks. — Central and peripheral vision maintained; With 
control of halos by miotics during the year under observation. 

ADVANCED CASES. 

Case 48 (Reported 1906). — ^Male, aged 66 years. Under ob- 
servation fifteen years. At time of first consultation O. D. 
blind from subacute glia.ucoma, and O. S. vision much reduced 
from same cause, the glaucoma having supervened on an at- 
tack of grippe three years previously. Tension in both eyes 
equaled + 2. The anterior chambers were very shallow, the 
scleral vessels were dilated and engorged and the nerves were 
deeply excavated. 

O. D. V. hand movements in temporal field. 

O. S. V. 4- S. 0.26 D. C -h C. 0.50 D. ax. 180** = 5/5 

Eserin, gr. ^ to fi. oz. i, gtt. ii, O', q. d. as an initial dose. 
In a few weeks, using gr. i to the ounce, and a similar increase 
was made eaeh month until in four months a gr. iv. to the 
oupce solution was employed. At the end of six months 
pilocarpin in twice the strength was substituted for the eserin, 
and during the past fifteen years the miotic has been employed 
three or four times daily. For thirteen years there was full 
central visual acuity, though a study of the fields will show 
(Fig. 18) that as the years went by the field of vision became 
more and more contracted and the paracentral scotoma became 
steadily larger. Two years ago, after an attack of dysentery, 
there were several recurring attacks of blindness in the left 
eye which persisted from five to ten minutes. Central vision 
sank after this to 5/7 1^ and so remained for about a year, 
when other attacks of blindness supervened, vision finally fail- 
ing to re-establish itself. The eyes were acutely inflamed for a 
time after this and the acute glaucoma which supervened was 
controlled with great difiiculty by miotics and cocain. 

Remarks. — Full central vision maintained in typically glau- 
comatous eye with field cut almost to fixation for fourteen 
years by miotics. 

Case 49. — Female, aged 85 years. Under observation three 
years. At time of first observation.: CD. -f- S. 1 D. = 5/15. 
O. S. + S. 2 D. 3 + C. 1 D. ax. 180° = 5/71/0. Deep glau- 
comatous excav. in each eye, embracing entire head of nerves. 
Senile changes in chorioid and some spiculae in lenses. T. 
elevated in each eye (Fig. 19). Eserin, gr. 14, gtt. ii, in each 
eye, b. d. Seen at intervals of about four months, and eserin 
increased in strength; now using gr. 214; gtt. ii, O', q: d: 

At end of one year 0. D. V. had failed to 1/60; Q. S. V. 
-{- S. 1 D. = 5/15. Tension is decidedly elevated in both eyes. 
Lenses hazy, the reduction in vision being probably occasioned 
quite as much by the cataracts as by the glaucomatous process. 
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Remarks. — Despite the great age of the patient and the ad- 
vanced character of the glaucoma, vision maintained three 
years. 

Case 50 (Dr. de Schweinitz). — Female, aged 48 years. Un- 
der observation two years. O. D. pupil dilated and fixed. 
Cornea anesthetic. Deep cup. T. + 2. 

0. D. 4- S. 1.75 D. C -f C. 0.50 D. ax. 165*» = 6/9 

Fields. — Great contraction, only a small patch remaining 
on temporal side, with partial scotoma. Eserin. Vision after 
two years 6/12. 
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Fig. 18. — Fields of Case 48: The fields of vision in the left 
eye show gradual peripheral restriction and the extension of 
scotoma. 

Remarks. — Disease held in check two years, despite its ad- 
vanced type. 

Case 51 (Dr. C. A. Wood). — Female, aged 46 years. Under 
observation two years. Dimness of vision for one year, pre- 
ceded by ten years of asthenopia, before first consultation. 
Pupils had been widely dilated for one month before; photo- 
phobia, occipital headache had been complained of and halos 
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had been ob^rved. Large glaucomatous esccayaiion in each 
eye with pulsating retinal arteries and veins. The anterior 
chambers were shallow and the pupils semi-dilated and slug- 
gish (Fig. 20). 

O. D. T. + 1 ; O. S. T. -f 2. Both cornea were slightly hazy. 

O. D. V. = 20/40. O. S. V. = finger counting at three 
inches eccentrically. 

Pilocarpin, gr. : 1/20 to fl. oz. i, t. i. d. Massage with eserin 
ointment, t. i. d.; a 5 per cent, solution of dionin preceding 









Fig. 19. Fig. 20. 

Fig. 19. — Fields of Case 49: In 1907 It was Impossible to 
outline field of O. D. for white, thougli the patient could appar- 
ently see the fixation point; 10 mm. white. Fig. 20. — Fields of 
Case 51 : 5 mm. white and red. 

the eserin. At the end of one week 0. D. V. improved to 20/30. 

The patient has been under observation every few weeks for 
the past two years; central visdon has been ret£Cined and there 
has been no further contraction of the fields. 

RemarJcs, — Vision held in abeyance for the two years under 
observation, notwithstanding the advanced stage at which 
treatment was inaugurated. 

Case 62 (Dr. C. A. Wood). — Male, aged 60 years. Under 
observation two years. Vision failing five years before Dr. 
Wood first saw him. Iridectomy had been performed on the 
right eye three years before, notwithstanding which blindness 
gradually ensued. O. S. V. = 20/200. Dionin and massage 
with eserin improved vision to 20/70. Both discs deeply ex- 





Fig. 21. — Fields of Case 52 : 5 mm. white and red. 

cava ted and pallid. Anterior chambers are shallow and tension 
full. Has been under constant observation during the past 
two years and the miotic treatment has been continued unin- 
terruptedly. 

Remarks. — Central vision improved and no loss in peripheral 
field in a very advanced case, after two years of treatment, in 
which vision in one eye had deteriorated following iridectomy 
(Fig. 21). 
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Case 53. — Female, aged 65 years. Under observation two 
years. At time of consultation all the signs of advanced 
chronic glaucoma in each eye, the anterior chamber being very 
shallow^ tension + 1 or more, and large excavations in each 
eye, that in the left embracing the entire head of the nerve, 
that in the right the outer 4/5 of it. Vision had been failing 
for ten years and for a year or more had been using eserin 
(gr. 14 to fl. oz. i) once or twice a week. Subject of advanced 
arterial sclerosis. 

O. D. V. + S. 2.75 D. C + C. 0.37 D. ax. 90** = 5/5 
O. S. .V.,hand movements at ^ ni. 

Pilocarpin, gr. 14, gtt. ii, in each eye, t.. i. di, increased in 
one week to gr. i, q. d., and to gr. 2, gtt. ii, O^ t. i. d., and 
eserin, gr. 2, gtt. ii, O*, at night by the end of three months. 
Seen at intervals of three months, and assurance obtained 
that miotic was being employed faithfully, maintaining pupils 
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Fig. 22. — Fields of Case 53: P. abBolute scotoma for 20 mm. 
white ; Q, 10 mm. white and red ; K, absolute scotoma for 20 mm. 
white; S, absolute scotoma for 10 mm. white; T, ahsolute sco-. 
toma for 15 mm. white ; U, absolute scotoma for 10 mm. white. 

at pin point contraction. Conjunctivitis arising at times from 
the use of the miotic successfully combated with argyrol, 26 
per cent., once or twice daily. - 

At end of two years O. D. V. + S. 2.5 D. = 5/5. Anterior 
chamber in each eye very shallow and both nerves deeply and 
completely cupped (Fig. 22). 

Remarks. — 0. D. vision normal, and the fields but little con- 
tracted after two years, the disease naving steadily progressed 
under weak eserin, being controlled only by strengths of the 
drug sufficient to maintain the pupils at pin-point contraction. 

. Case 64. — Female, aged 74 years. Under observation 
eighteen months. Poor health. Advanced vascular degenera- 
tion, vision in the left eye failing five years, in the right three 
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years. Had never used miotics, though under the care of an 
eye specialist for five years. At time of first consultation : 
O. D. + S. 0.60 D. C 4- C. 0.60 D. ax. 180" = 6/71/2 
0. S. V. faint light perception only. 
Deep glaucomatous cups in each eye (Fig. 23).. T. 4* 1 or 
more, pupils 2/3 dilated. Pilocarpin at once ordered, gr. %, 
gtt. ii, in each eye, t. i. d., rapidly increasing at end of two 
months to gr. 2, gtt. ii, in each eye, q. d. Has been seen at 
intervals of three months, and despite the advanced degree of 
cupping of the nerve and the cutting of the field. 0. D. V. 




Fig. 23. — Fields of Case 54 : 10 mm. white and red. 

+ C. 0.62 D. ax. 180** = 6/6. TJie field has been but slightly 
more cut than at the fir^t observk^ion. n 

Remarks. — ^This case represents the pow^r ^of miotics to re- 
tain vision for a long period eveih under th^^ most desperate 
conditions, vision being maintained foi; eighteen months in an 
individual of very advanced years and great debility, the field 
of vision being Jreatly contracted and vision rapidly de- 
teriorating. '\ 

, - • • / 

CASES SUBJEQTED TO BOTH MIO-^CS AND IRIDECTOMY. 

Case 56 (Dr. de Sbhweinitz).^Male, aged i89 years. Under 
observation nine years. First examined Dec. 6, 1894. Typical 
chronic glaucoma, with deep cups. No demonstrable increase 
of tension. Corrected vision: O. D. 6/12, 0. S. 6/6; moderate 
contraction of each field, paracentral scotoma in right. Per- 
sistent use of eserin, alternating with pilocarpin. Operation 
advised and declined. One year later O. D. 6/60, O. S. 6/5. 
Operation still declined. Ten months later O. D, 2/60, O. S. 
6/5. Operation still declined, miotic treatment continued. 
Two years later O. D. counts fingers, 0. S. 6/6. One year later 
O. D. 1 p., 0. S. 6/6. Field gradually contracting and Bjer- 
rum's scotoma beginning to appear. One year later same 
conditions. One year later same conditions, except O. S. 6/6?, 
Practically no change for two years, except increase in the 
size of the scotoma of the left eye and reduction of vision to 
6/7.6. Iridectomy now accepted. Performed first on the right 
or nearly blind eye with perfect operative result, and one 
month later on the left eye, or eye with a vision of 6/7.6. 
Corrected vision after operation 6/6. Six months later cor- 
rected vision 6/9. Seven months later 6/12; some increase in 
the scotoma and contraction of the visual field. Patient not 
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seen since last n&med date, namely, April 8, 1903. Patient had 
rheumatism and was a sufferer from persistent attacks of hay 
fever. 

Remarks. — Gradual loss of vision in right eye following use 
of miotics for eight years. For three years vision and field 
conserved in left eye, but at end of that time gradual dimi- 
nution, falling from 6/6 to 6/7%. Paracentral scotoma. Iri- 
dectomy. Improvement in vision and field about six months, 
then gradual loss in both central and peripheral vision. 

Case 56 (Dr. Hansell). — ^Male, aged 50 years. Under ob- 
servation eight years. At time of first observation O. D. V. = 
6/5; O. S. V. — S. 0.25 D. C — C. 0.75 D. ax. 90** = 5/5. 
Tension normal. O. S. nerve slightly cupped below. 



<xi; 








Fig. 24. — Fields of Case 57: U, obj. 1 cm. square; field for 
white and green; X, obj. 1 cm. square; V, obj. 0.5 cm. square; 
field for white and green. In tJie scotoma white appeared gray ; W, 
obj. 1 cm. square ; scotoma for red and green, whitef appeared 
grayish ; Z, obj. 0.5 cm. square ; scotoma for red and green, white 
was grayish ; E, obj. 1 cm. square ; absolute and relative scotoma. 



Four years later both discs slightly cupped and pale. O. D. 
V. = 5/5; O. S. V. = 5/7%. Fields limited on nasal side. 
Eserin, gr. % to fl. oz. i; strychnia. One year later, fields for 
white and colors limited to n.asal side. Shallow glaucomatous 
cups. Nerves white. Eserin, gr. i to fl. oz. i. One year later 
0. D. V. = 5/5, O. S. V. = 5/22. Left field limited upward, 
inward and downward. Nerves white and cups pronounced. 

Iridectomy performed on both eyes with an interval between. 
Two months later O. D. V. = 5/5, 0. S. V. = 5/60. Fields 
more contracted. Has had several attacks of blurred vision in 
O. S. 
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Remarks. — ^Despite the continuous use of eserin through eight 
years, loss of vision steadily progressed. Iridectomy also pow- 
erless to check glaucomatous process. 

Case 67 (Dr. Veasey). — Patient aged 60 years. Under ob- 
servation eight years. At time of first observation typical 
glaucoma cup in O. D. and a probable commencing cup in 
O. S. O. D. V. -f S. 1.75 D. = 5/71/2. O. S. V. + S. 2 D. = 
5/4. 

Iridectomy performed on O. D. one month later, O. D. V. 
+ C. 3 D. ax. 15° = 5/7%. 

Eserin and pilocarpin continuously and faithfully employed 
in O. S., but at end of two years, while central vision re- 
mained good, the field became more contracted (Fig. 24). The 
field in O. D. has decreased but little since the iridectomy, 
vision equaling 6/9. Iridectomy advised on the left eye, but 
refused. Six years after first observation O. D. V. = 6/12, 
O. S. V. = 6/9. Anterior chamber of left eye was shallower, 
but tension normal. One month after operation there was 
somewhat less contraction of the field and scotoma was some- 
what smaller than before the iridectomy was performed. 
One year ago, eight years after first observation, O. D. V. = 
6/12; O. S. V. = 6/12. 

Remarks. — This case is of interest, inasmuch as it shows 
relatively that iridectomy and miotics have about equal in- 
fluence in controlling the course of chronic glaucoma, the de- 
generative process advancing about i^ari passu in eacli eye. 

Case 58 (Dr. Ellett). — Female, aged 42 years. Under ob- 
servation six years. At time of first observation there was a 
history of chronic simple glaucoma in the left eye for five 
years. Vision 20/60. Iridectomy. Now, six years after opera- 
tion, field is not more contracted than when the case first came 
under observation, though central vision is not so good. When 
first seen O. D. V. normal, but anterior chamber shallow and 
tension sometimes elevated. Halos at times. Eserin pre- 
scribed, but used only regularly when halos are seen. Despite 
this irregular use of miotics, central vision is still perfect and 
field normal. 

Remarks. — ^This illustrates the power of both miotics and 
iridectomy in checking the progress of the disease, both means 
having successfully combated the glaucomatous process for a 
period of six years. 

Case 59 (Dr. Weeks). — Male, aged 72 years. Under observa- 
tion three years. First seen Jan. 13, 1903. 

O. D. V. =: 20/40 -f . T. -f . Anterior chamber slightly shal- 
low. 

O. S. V. = Lr. P. T. + 2. Cupping of disc 1 1/3 mm. 

Prescribed pilocarpin, 1 per cent., 0. D., u. i. d. ; O. S., 
b. i. d. Right field very slightly contracted. 
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Oct. 5, 1903: O. D. V. = 20/2Q. T. +• Field normal. 
0. S. V. = L. P. T. + Va. 

May 23, 1905: O. D. V. :^ 20/20 — . (Pilocarpin, b. i. d.) 
Field of right eye more reduced, especially for colors. 

Jan. 17, 1906: O. D. V. = 20/30. T. -f Vz- O. S. V. = 
L. P. T. 4- 1. Slight glaucomatous attack yesterday, affect- 
ing both eyes. 

May 4: O. D. V. = 20/30. T. + V^- The disease is slowly 
progressing and operation is advised. 

May 9: Broad iridectomy in right eye. 

June 7, 1906: 0. D. V. = 20/20. 

July 5: -f 20/30 4-. Field for form almost normal. Field 
for colors slightly larger. 

September 10: O. D. V. = 20/30 +• Field as on July 5. 

November 26: 0. D. V. = 20/30 +. Patient died in De- 
cember, 1906. 

Remarks, — ^Disease controlled for . three years by miotics. 
Field then gradually contracting, iridectomy done with restora- 
tion of field to normal until patient died six months later. 




Fig. 25. — Fields of Case 61 : U, obj. 2 cm. ; V, obj. 1 cm. ; 
W, obj. 2 cm. square. 

One eye blind from glaucoma when patient came under treat- 
ment. 

Case 60 (Dr. de Schweinitz ) .—Female, aged 65 years. Un- 
der observation two years. O. D. pupil moderately dilated; 
hazy cornea; typical glaucoma cup; fun veins, i.'. + 2. Has 
V. =-6/45. 

Field — 'Contracted above and on nasal side. Eseriri; later 
iridectomy. + C 2 D. ax. ISO*' = 6/15. 

Remarks. — Iridectomy was performed when visual acuity 
had been raised to 6/12 by eserin, showing efficacy of miotics. 

Case 61 (Dr. Veasey). — ^Male, ftged 65 years. Under ob- 
servation two years. At time of examination, typical chronic 
simple glaucoma in each eye. Vision said to have been failing 
for four years (Fig. 25). O. D. V. = 5/27; O. S. V. = 
3/160; 0. D. Tn., O. S. T. -f 1. Solutions of eserin alternated 
with pilocarpin were employed constantly. Two years later, 
fields were greatly contracted in both eyes. 

Iridectomy O. D., but without avail, vision deteriorating. 
Miotics continued in O. S., but total blindness • ensued in two 
years. 
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Remarks, — This case, well advanced in glaucoma when it 
came under treatment, shows the inability of either iridectomy 
or miotics to control the progress of the disease. 

Case 62 (Dr. Weeks). — Female, aged 76 years. Under ob- 
servation one year. 

0. D. V. = 20/40 — . T. 4- %. Field reduced 20*» on nasal 
side. 

O. S. V. = 20/30 — . T. -h Vg. Field reduced 15® on nasal 
side. 

Pilocarpin ( 1 per cent. ) , O. D., t. i. d. ; 0. S., u. i. d. 

September 4: O. D. V. = 20/40. T. -f 1; O. S. V. = 
20/70. T. + %. Pilocarpin not used this morning. Pilocarpin 
(1 per cent.) 0. D. every three hours; 0. S., t. i. d. Fields 
contracting a little slowly. 

September 8: Fields more contracted. Advised operation. 
Eserin (% per cent.) 0. D. every three hours; O. S. t. i. d. 
Much "mist." 

September 25: 0. D. V. = 20/50. T. -f %. Myopia in- 
creasing. O. S. V. = 20/40 -f . T. -f %. Fields more reduced. 

October 2: Double iridectomy. 

October 17: 0. D. V. = 20/70 Tn.; O. S. V. = 30/100 Tn. 

October 24: 0. D. V. == 20/50 
O. S. V. = 20/70 

Both eyes 20/40. 

Patient was seen almost weekly, and conditions remained 
about the same up to July 26, 1907, when there was a slight 
improvement in the sight and no reduction in the fields. Eserin 
(1/3 per cent.) had been used two or three times daily. 

Nov. 8, 1907: 0. D. T. +; O. S. T. -f. Pupils small, vision 
the same. 

RemarJca. — ^Miotics employed two months; failing to control 
the glaucoma, iridectomies were performed, which seemed to 
check the course of the disease the remaining ten months pa- 
tient was under observation. 



MEMORANDA 



[APPENDIX.] 

KEPOET OF THE COMMITTEE ON LEGISLA- 
TION COXCEKNING OPTICIANS. 



At the last annual meeting of this Section the following 
resolution was unanimously adopted: 

Whereas, Opticians in various states have endeavored to obtain 
by legislation the right to practice what is usually called optom- 
etry ; and. 

Whereas^ The proper fitting of glasses means in most cases really 
the practice of medicine, and physicians, realizing this, have often 
strenuously urged tbat such a right should be granted only to per- 
sons who take the course of study and pass the examinations 
already defined by the statutes ; and, 

Whereas, The members of the Section on Ophthalmology of the 
American Medical Association, in common with other physicians, 
would be glad to cooperate with opticians in obtaining for them 
legislation which is fair and safe ; therefore, be it 

Resolved, That a committee of three be appointed, two of these 
being ophthalmologists named by the chairman of this section, and 
one a physician named by the president of the Association. It 
shall be the duty of that committee to collect facts concerning the 
claims of the opticians to any recognition, and if these facts show 
that any legislation is needed, then to report to this section some 
plan in which we might all cooperate because of its Justice to the 
opticians, to physicians, and above all, because it is the safest and 
best for the public. 

The stenographer omitted to forward this resolution early 
enough for publication with the rest of the minutes, but as it 
had been duly recorded and formed a well-known part of the 
proceedings of our section, the chairman accordingly appointed 
two members, and at the request of the President of the 
Association, Dr. (Jeorge M. Sternberg, U. S. Army, consented to 
act as the third member. 

As the resolution constituting this committee instructed it 
to collect facts concerning the claim of opticians to recognition, 
therefore the first step was to prepare a series of questions on 
the subject. A rough proof of these questions was first sent to 
the secretaries of about sixty -five state and national societies of 
opticians with a request for comments or suggestions. The ob- 
ject of this was to obtain information and to draw out in ad- 
vance any adverse criticisms on these questions. The answers 
which came from opticians showed the wisdom of this plan. A 
few stated the claims of the opticians to legal recognition clearly 
and with apparent honesty, and the data were specially val- 
uable in showing what had been accomplished in that direc- 
tion or what was proposed. Most of these correspondents, 
however, were rather resentful and suspicious of any inter- 
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ference. In spite of considerable provocation in the form of 
"open letters" to this committee, and otherwise, care was taken 
to avoid discussion in any form. 

After deciding on the form of the questions, they were sent 
to members of this section, of the American Ophthalmological 
Society, and to a few other ophthalmologists of good standing 
who were not members of either organization. It seemed de- 
sirable thus to gather informatiom from as many different 
sources as possible. As each member of the section is already 
familiar with these questions they need not be repeated here, 
but the more important points will be referred to later in this 
report. 

As bills for the recognition of optometry had been introduced 
into the legislatures in different states during the early part of 
last winter, therefore, in the latter part of January, a brief 
note was issued to those who had already replied to the first 
letter. This note simply gave the names of those interested 
in the subject, thus placing them in communication with each 
other, if desired. Also the names were given of physicians 
who had been suggested for chairman of a committee on the 
subject in the various state medical societies. 

That letter from this committee was not in any way ad- 
visory, and certainly we did not venture to interfere with the 
legislation in any state, having quite enough to do otherwise. 

It is well to make this explanation as one or two letters 
which came soon after the issue of that list, indicated that 
perhaps its object had not been understood. 

For the sake of clearness it is desirable thus to refer to the 
resolution which called this committee into existence, and to 
show briefly its plan of study. 

Having done this we should understand clearly what is 
meant by the terms optician and optometrist, and then ask, as 
the resolution provides, what claims they make to recognition. 
After that we can ask ourselves whether this section or any 
other body of physicians should take action at all in the 
premises, and if so what that should be. 

To avoid misunderstandings it is worth while to define the 
meaning of terms used. The word "optician" means, as the 
dictionaries say, not only "one skilled in optics,** but also one 
who simply "sells glasses." By optometrist we will understand 
not only those who are permitted by law to sell glasses, but- 
also those who have formally combined, and under this name, 
are endeavoring to obtain a legal status. 

As the term "optometrist" has a legal status, and as it is 
more specific than optician, we gain in clearness by using it in 
a restricted sense. But the term optician or optometrist does 
not describe a body of men who, like those of most similar oc- 
cupations have about the same amount of training to fit them 
for their work, or who are held by custom or tradition to a 
certain line of conduct. To select a few of any type as samples 
is manifestly unjust. But this diversity of acquirement and 
of character is so great that when we consider any claims for 
legal recognition we should remember that what applies to one 
group may not hold good at all for the others. 

With this understanding of terms we can ask what the 
<claims of the optometrists are to recognition. Although these 
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have been often published, it is desirable, if only in fairness, 
to repeat them here distinctly, and in as strong terms as pos- 
sible, even though it must be briefly. These claims are: 

First. — The existence already of a very considerable body of 
optometrists organized partly for the purpose of obtaining 
legal recognition. According to one of their trade journals, 
The Keystone, October, 1907, their organizations in the United 
States are as follows: National, four; interstate, two; state, 
forty-one; and local societies, twenty-two. It is difficult to 
obtain the total number registered. But it is stated that in 
New York alone the societies of optometrists include at least 
1,200 to 1,400 members. The American Association of Op- 
ticians contained at last accounts, over 5,000 members, and the 
number was constantly increasing. 

Second. — In a considerable number of states and territories 
laws have been already passed legalizing optometry, for ex- 
ample, in Arizona, California, Idaho, Indiana, Minnesota, 
Montana, New Mexico, North Dakota, Oregon, Tennessee, 
Utah, Nebraska. Strenuous efforts are also being made to 
obtain similar recognition in an increasing number of states, 
and apparently with increasing success. During the last win- 
ter, bills have been introduced in legislatures of New York, 
Massachusetts, Maine and a number of other states, and in 
several of these the efforts have been more or less successful. 

It is desirable for our purpose at this point to obtain some 
idea at least in what this legislation consists. The laws 
enacted show a remarkable degree of similarity in the follow- 
ing points: 

(A) They usually define optometry about as follows: "The 
employment of subjective or objective methods or means to de- 
termine the accommodative and refractive state of the eye and 
the scope of its functions in general." 

(B) According to all the laws passed "or bills presented the 
governor (in New York, the Board of Regents) is empowered 
to appoint a board of examiners in optometry. In most of 
the states this board is selected entirely from optometrists. 
In Indiana there must be at least one oculist on the board, 
and in Ohio two. In none of the laws or bills is there any 
specification of standards of excellence. The board thus com- 
posed entirely or almost entirely of opticians can admit to the 
practice of optometry any one whom they wish. 

(C) According to all laws passed or bills presented all per- 
sons who have practiced optometry for a time varying from 
two to five years may receive the certificate of this board of 
optometry on the payment of a nominal fee. 

Accompanying is a tabular statement of these facts concern- 
ing optometry as they could be ascertained by the committee: 

Third. — It is claimed, usually with much emphasis, that 
there is a desire on the part of the optometrist to raise their 
standard of excellence. 

Fourth. — It is claimed that the optometry laws which have 
been passed or the bills which have been presented to regulate 
optometry would give protection to the public, because the 
optometrist who had a state certificate would be considered by 
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the public as competent, in contradistinction from the optician 
who does not hold a state certificate and is therefor incom- 
petent. 

Fifth. — That the average doctor of medicine knows but little 
about the fitting of glasses, and though he was taught to do 
this during his college course, has either forgotten how or he 
is so much engaged with other branches of the practice of 
medicine that he does not care to do this work. 

Sixth. — The fitting of glasses by optometrists is convenient 
and economical for the public. 

Seventh. — It is a physical impossibility for the few ophthal- 
mologists to provide glasses for all who need them, among 
fifty odd million inhabitants in the United States. 

Eighth. — It is practically impossible to prohibit entirely by 
law the sale of glasses by opticians. 

Ninth. — It is unnecessary to prohibit entirely the sale of 
glasses by opticians to the public- because in many cases 
glasses from opticians do no harm, but on the contrary they 
do afford distinct relief from discomfort. The evidence for this 
statement is too abundant to be denied. 

The validity of each of these claims will be considered later. 

The foregoing includes the principal claims which the op- 
ticians usually make to legal recognition. The question before 
this committee is, shall any action be taken in the matter, and 
if so, what? 

Four plans of procedure suggest themselves: 

First. — To do nothing. There are excellent reasons for such 
an attitude. Discussions like this are not scientific and the 
whole subject smacks so much of trade unionism as to be dis- 
tasteful to us all. One of the most honored members of this 
section simply said, "I hate such discussions." 

Besides, they are unprofitable. Although opticians may fit 
many of our patients with glasses, we know that often those 
same glassses, or diseases of the eyes, incipient or advanced, 
which pass undetected, ultimately increase the total amount 
of our work. Considered from the financial standpoint the 
ophthalmologist is often the better off because of such compe- 
tition. 

As for the public, the efforts in its behalf are seldom ap- 
preciated, and if it really wishes to be cheated by the incom- 
petent optometrist, some might say, why not let them both 
alone ? 

But many practitioners have decided convictions on the sub- 
ject, and if we are to express any opinions as individuals it 
is becoming to consider the facts together, to formulate and 
express an opinion collectively. 

Moreover, it is a proud tradition of the American Medical 
Association that when public health is threatened in any way 
that association has always been ready to speak — and in no 
uncertain tone. It therefore does not seem proper for this 
section to remain mute and apathetic concerning a subject 
which is also important, as we shall see, to the public health. 
Instead, we ought to examine these claims of the optometrists 
to legal recognition. If they are iust claims we should admit 
that frankly and promptly. If they are not, we should know 
exactly why. Or in case they are unjust, and if in spite of 
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that, one sort of such legislation is inevitable, as seems prob- 
able, then we should have some substitute to propose which 
is better than the laws thus far made. 

If, in the second place, any action is to be taken or even 
any opinion is to be expressed concerning laws already enacted 
or proposed, we should ask whether the claims made by the 
optometrists, as already cited, are valid. Let us consider them 
in the order in which they have been given to see if it is pos- 
sible to accord with these views : 

First. — The simple existence of a body of men organized for 
a special purpose, does not prove that their object is worthy. 
If so, there might be equal reason for the legal recognition of 
the anarchists or any similar body. 

Second. — ^The fact that legislation favorable to such an or- 
ganization has been enacted does not prove that the law is a 
good one. 

Third. — The claim that legislation is desired by the opticians 
in order to raise the standard of excellence among them shows 
a laudable ambition. But it is impossible, in any case, to prove 
that a certain motive does or does not exist. That is indicated 
only by the action, and if a higher standard is the object aimed 
at, then no objection ought to be made to having this standard 
still higher — such, for example, as is now required by the 
three years' course in pharmacy or dentistry. This higher 
standard will be dealt with later. 

Fourth. — It is claimed that the optometry law would be a 
protection to the public by the creation of a class of men who 
have a certificate showing their proficiency, as compared with 
those who do not possess such a certificate. This claim would 
be valid were it not that each law enacted and also each law 
proposed, so far as can be ascertained, permits all persons who 
have practiced optometry for a certain few years also to receive 
this certificate of the board of optometry by paying for it a 
nominal fee. In other words, the public are no more pro- 
t,ected with such legislation than without it. We should bear 
in mind, too, that such a certificate has a certain trade value. 
The state thereby certifies that that man is qualified to do that 
work — and it is proposed that the state shall certify to that 
simply on the payment of a fee. The very natural inference, is 
that many opticians, at least, desire an optometry law because 
the certificate which they could so easily obtain declares their 
proficiency. 

Fifth. — As for the claim that the Doctor of Medicine knows 
little or nothing about the fitting of glasses, or frequently that 
he does not care for such practice, that is true. It is generally 
conceded that the course of study in the average medical school 
might be changed so as to give more time to the study of 
ophthalmology. That, however, needs no additional legislation, 
and improvements in this respect are constantly being made. 
Moreover, if a doctor does not wish to fit glasses he can not 
be compelled to do so. 

Sixth. — The claim that the fitting of glasses by optometrists 
is convenient and economical for the public means but little. 
It is also true that all drusfs, including: poisons, might be sold 
conveniently and economically by any person at any store with 
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greater convenience and economy to the public. Nevertheless, 
the law provides that they shall be sold by qualified persons 
only, and if, as we shall see, the fitting of glasses is the prac- 
tice of medicine, then we may point out that permission to 
practice medicine has thus far been given by law to physicians 
only. 

^ Seventh. — We must admit the claim that it. is a physical 
impossibility for the few ophthalmologists in this country to 
provide glasses for all who need them. 

Eighth. — We must also admit that it is practically impos- 
sible to prohibit entirely by law the sale of glasses by opticians 
to the public. If a man who is a presbyope of one or two 
diopters has lost his glasses, and wishes to sign his name or 
attend to some business transaction, he will pay the optician 
for those glasses. It is not probable that any law would be 
or could be made to prohibit this transaction on the ground 
that it was sufficiently dangerous to public health or public 
morals. 

Ninth. — The claim must also be admitted that the glasses 
prescribed by opticians may do no harm, and frequently do 
relieve a certain amount of considerable discomfort. 

But the facts warrant us in going still further. They show 
that the opticians or optometrists, or both, not only practice 
medicine but do so frequently to the detriment of the patient. 
It requires no elaboration to show that the fitting of glasses 
is, in most cases, the practice of medicine. Glasses can and 
do affect the eyes as much as applying drops to them. 

But it is a general impression among laymen and among 
doctors also that this effect of glasses on the eyes of patients 
or on other organs of their bodies is, after all, very slight, and 
that opticians could not do very much harm under any cir- 
cumstance — that it has been unduly imagined by the eye 
doctors. 

This point appeared of sufficient importance to this com- 
mittee to warrant some investigation. 

It was mainly to collect data concerning this aspect of the 
subject that the questions already referred to were prepared 
and issued, though it was not expected that many of the busy 
practitioners could review their case records in order to 
answer all these questions. 

The number of replies received to the circular letter sent 
out by this committee was 204. Of these, 26 were fragmentary 
or indefinite, leaving 178 quite complete. These contain a 
very considerable amount of interesting information and val- 
uable detail. It would, however, form too voluminous a 
report to give the experience or opinions in detail. Moreover, 
that would be only to obscure the other objects of this report, 
and also give the impression, probably, that the ophthalmol- 
ogists were anxious to prove a case against the opticians. It 
seems better, therefore, to state only the more prominent facts, 
and in as few words as possible. 

An examination of these replies shows the following: 

First. — It is the opinion of every practitioner, without ex- 
ception, that not every person should be allowed to sell any 
kind of glasses to any person who wishes to buy th^m. 
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Second. — Nearly every ophthalmologist without exception 
has seen numerous cases in which an optician, failing to recog- 
nize the underlying disease, gave glasses to improve the vision 
or to relieve the discomfort complained of, and the patient, re- 
lying only on those glasses to do this, was thereby caused: 

(A) Unnecessary suffering: (a) In headaches directly or 
indirectly from the eye or from imbalance of ocular muscles; 

(b) in headaches from diseases of the stomach, kidneys, or 
other parts of the body, or from anemia or general diseases; 

(c) in nervous diseases. In this connection it is not meant 
that the glasses prescribed by physicians all give immediate 
relief. Far from it. It is meant, however, that unnecessary 
suffering has been found to have been produced under such 
circumstances, which was relieved by other glasses or by other 
treatment. 

(B) A distinct majority of physicians who replied to our 
circular letter had not only seen unnecessary suffering follow- 
ing the use of glasses which had been prescribed by opticians, 
but had also seen cases in which such opticians had over- 
looked or neglected pathologic conditions of the eyes, which 
were apparently present, with a resulting partial or total loss 
of vision, because of the continued diplopia, or iritis, glau- 
coma, chorioiditis, or retinitis with or without neuritis. 

(C) A much less number of physicians observed under 
similar circumstances not only the unnecessary suffering or 
imperfect vision, but the entire loss of an eye from glaucoma 
or malignant diseases of the chorioid or retina. 

(D) A few of these correspondents reported also cases in 
which failure to recognize an albuminuric retinitis in the 
early stage, and the consequent delay in instituting the proper 
treatment had resulted fatally, when such a result could prob- 
ably have been retarded or possibly prevented. With this 
additional medical testimony as to the sins of commission and 
omission which are committed in the effort to practice med- 
icine by those not qualified to do so, the case appears still 
stronger against legislation such as has been already enacted 
for the r-ecognition for optometry. 

A third plan of procedure which we might adopt would be 
to oppose all such legislation because it is unfair to physicians, 
as the fitting of glasses is really the practicing of medicine; 
and as physicians are required to pass certain examinations 
before they are permitted to practice, therefore it is unfair to 
them to allow opticians to prescribe glasses. That seems self- 
evident. But no ophthalmologist wishes to plead his own 
case in that way. Nor is it necessary. With his training as 
a physician he has no fear of small competition, though he 
still sees the injustice done to him by legislators. For, 
although other physicians or committees of medical societies 
have again and again shown to le^slators the injustice to 
physicians of the present optometry laws, that was counted 
simply as jealousy and the law usually passed just the same. 
It therefore seems in questionable taste, and is usually useless 
to object to optometry laws on the ground that they are unfair 
to physicians. 

For the sake of clearness it is desirable to review our study 
of the subject to this point. We have found : 
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First. — That in order to define the condition to ourselves, 
and to act in harmony and in accordance with the traditions 
of this Association concerning public health, it is desirable to 
agree on some statement in regard to legislation concerning 
optometry. 

Second. — ^When we examine the laws which have been passed 
or which have been proposed concerning optometry, we find 
that we can not endorse the legislation in that form. Among 
other reasons, because no standard of excellence is established. 
Almost any one can obtain the certificate to practice optometry. 

Third. — At the same time we are forced to admit that it is 
physically impossible for ophthalmologists in this country to 
provide with glasses all who require them. It is practically 
impossible to prohibit their sale, and sometimes at least the 
glasses obtained from opticians do no harm, but do afford dis- 
tinct relief from discomfort. 

In view of these facts, there seems to be only one rational 
solution of the question: That is, to pass laws regulating 
their sale. 

The committee appreciated that it is very difficult to decide 
under just what circumstance they may or may not be sold. 
Nor is it probable that any recommendation would meet 
unanimous approval. Apparently, however, the permission to 
sell glasses might be given in cases where the ametropia does 
not exceed one or two diopters or the vision fall below a cer- 
tain fraction. Although it is well-known that our worst cases 
of so-called asthenopia are those with a low degree of 
ametropia, still those are not the persons who are ordinarily 
in danger of losing their sight. 

The exact degree of imperfection of the eyes, or the imper* 
fection of vision, or both of these factors together, which should 
be a reason for deterring an optician from selling glasses with* 
out a prescription are all details to be decided on by medical 
men in each state. The standards proposed would depend on 
the personal opinion of different ophthalmologists, or neces- 
sary local conditions, especially in sparsely settled states. The 
essential point on which this committee desires to lay stress 
is that some restriction in the sale of glasses is desirable. The 
problem is not unlike the problem concerning the sale of liquor. 
Experience shows that restriction is the most practical plan. 

But if the dispensing of glasses is to be limited, then who 
would be allowed to prescribe for or furnish glasses to persons 
whose eyes are in a more or less dangerous condition — ^for ex- 
ample, those who have high degree of ametropia or diseasesd 
condition of the interior of the globe? Apparently, that should 
be under the direction of a doctor of medicine, or at least be 
done by some person better qualified than those who have 
thus far been recognized by law as optometrists. 

In reality, that is just the practice at present with the better 
class of opticians. They furnish glasses for presbyopia and 
low degree of ametropia, the doubtful or dangerous cases they 
refer, when they can, to some one who is better qualified to 
judge of such conditions. That arrangement seems to work 
satisfactorily. It is not easy to formulate into some statute' 
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what is now the ordinary practice in this respect, but that 
again is rather a question of detail, to be determined by local 
conditions in each state. 

But we have already admitted that it is physically impos- 
sible for the opthalniologists in this country to provide glasses 
for all who require them. Experience shows that laws have 
been passed admitting optometrists to prescribe glasses for all 
conditions, and that the number of these optometrists is con- 
stantly increasing and probably will increase still more. 

In view of such facts the only rational plan seems to be to 
use whatever influence we have, to assist in creating a body of 
these men whom we can respect as being competent, and above 
all, who are not dangerous to the community. 

The plan for this would be as follows: 

First. — If a board of examiners in optometry is to be 
created, it should not be appointed from any optical society, 
but that board should include physicians, as is the case in one 
or two states already. 

Second. — The standard of examinations should be such as 
presupposes a good preliminary education and a course of at 
least three years special study as is demanded for dentists or 
pharmacists. It is true that both of those departments began 
at first with low standards, and medicine began ages ago with 
a standard lower still. But modern conditions demand that if 
any one now wishes to practice medicine or surgery even in 
part, he should possess a corresponding part of what is the 
common fund of modern knowledge. Moreover, this can b<i 
easily done if a few of the many schools of optometry will 
simply raise their standards. 

Third. — The schools of optometry should be those in w^hich 
the students are taught the higher mathematics and physio- 
logic optics thoroughly, the anatomy and physiology of the 
eye, a certain portion of its pathology, especially that which 
related to ametropia, together with the art of making lenses 
and fitting glasses. The certificate of such a school would 
command confidence and respect, and could easily lead to the 
certificate or diploma of the board of optometry. 

This committee is well aware that many opthalmologists 
and other physicians will at once protest against any plan to 
assist the optician in obtaining legislation, which means almost 
the creation of a department as distinct from ophthalmology 
as pharmacy is from medicine, and dentistry from other 
branches of surgery. But we must all learn that laws are 
not made by physicians but by legislators, and, ultimately, by 
the people whom those legislators represent. Whether those 
laws are right or wrong, they exist, and other laws of like 
character are rapidly increasing. 

The question is whether we will attempt opposition to 
legislation in which we are constantly defeated (although such 
legislation is grossly unfair to those who have been required 
to pass examinations) or on the other hand, whether we 
a];>andon all discussion in which our owm interests are in any 
way concerned and then unite in advocating restriction in the 
sale of glasses and also a standard for the opticians which is 
worthy of the best among them and of every one with whom 
they have to deal. 
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It is a question whether, in spite of opposition, laws shall 
be made which constantly increase the number of incompetent 
opticians or whether those laws shall confer a few certificates 
on those who are really competent. It is a question whether 
the medical profession must in this respect follow ignomin- 
iously the uneducated public, or by advocating a high standard 
. of efficiency, that the profession, in fact this section, may lead 
in a distinct advance in ophthalmic science and in giving com- 
fort and safety to a considerable number of the afflicted public. 

As one of the principal objects of this inquiry is to find if 
possible a few fundamental principles which will serve as a 
basis for uniform opinion or for action, if necessary, on the 
part of the members of this section in their relation to legis- 
lation concerning optometry, this committee offers the follow- 
ing preamble and resolutions. If the section approves them 
they may assist somewhat toward clearer thought or more in- 
telligent action on this question. If the conclusions are not 
approved, the section may suggest from the data something 
better : 

Whereas, The ophthalmologist constantly see^s cases in which the 
use of glasses furnished by opticians has produced unnecesary dis- 
comfort, suffering, or more or less injury to the eyes, and 

Whereas, He also sees cases In which the failing vision was due 
to some disease of the eyes or even to a disease of organs in other 
parts of the body, and this abnormal condition having been natur- 
ally overlooked by the optician who furnished glasses for that failing 
vision, the patient delayed the proper treatment for the original 
disease, thereby suffering ipore or less loss of vision of the eye, 
and in some cases loss of life, and 

Whereas. The collective experience of ophthalmologists in differ- 
ent parts of the country indicates that the frequency and Impor- 
tance of such errors is much greater than is generally supposed, and 

Whereas, The number of ophthalmologists In certain parts of this 
country is not sufficient to give suitable attention to all persons 
whose eyes require careful examination and accuracy In the pre- 
scribing of glasses, therefore, be It 

Resolved, That it Is the sense of thia Section that the well-being 
of the public requires that the sale of glasses should be restricted 
by law, especially for those whose vision falls below a certain stand- 
ard of excellence which has been agreed on by medical experts. 

Resolved, That In the states where legislators consider that the 
conditions demand the recognition of optometrists, the lawmakers 
should be in\pressed with the fact that legislation for that purpose 
which has thus far been enacted, is Imperfect and Inadequate, espe- 
cially because no standard of excellence Is specified for optometrists, 
as the Board of Examiners can grant a certificate by the payment 
of a nominal fee. 

Re<iolved, That when any Board of Optometry is to be created. Its 
standard of excellence should be defined by the act creating It, and 
this standard should be as high as possible from the first. The 
examination for a certificate or diploma should presuppose, at least, 
a high school education, with a subsequent course of three years 
in studies relating to what is therein defined as optometry. 

Resolved, That the previous practice of optometry for a certain 
number of years should not, on the payment of a fee, enable an ap- 
plicant to obtain the certificate of the Board, but the high standard 
of excellence established from the first should be maintained with- 
out favors to any individuals or groups of persons. 

LuciEN Howe. 
George M. Sternberg. 
William H. Wilder. 
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